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1912 • 1. 2112 O . 36-30.00 111· 30.00 O. 6.4 0 0 0 O. 1934 106 220'741.00 39-1'.00 11'·30.00 O. 6.0 0 0 0 O. 
1914 21. 1111 O. 39·30.00 119-41.00 O. 6.0 0 0 0 O. 
1914 424 .34 O. 39-30.00 119-41.00 O. 6.4 Il 0 0 O. 1934 124 SSI 32.S0 39-34.19 11"21.00 O. 6.0 0 0 0 O. 
1915 112 431 O. ~2.oo I~I'.OO O. 6.3 0 0 0 O. 1934 1216 1101 11 .00 39-16.19 11"'.19 O. 6.9 0 0 0 O. 
1934 1216 111134.00 ~.OO 11.· 6.00 O. 6.0 0 0 0 O. 
1915 111 4310. )4.30.00 1~30.00 O. 6.3 0 0 0 O. 1959 323 11020.00 39-36.00 111· 4.19 O. 6.0 0 0 0 O. 
1915 1003 149 O. 40-30.00 111·30.00 O. 6.0 0 0 0 O. Its9 623 1435 2.00 39- ... 0 111-49.20 O. 6.3 0 0 0 O. 
1915 1003 653 O. 40-30.00 111·30.00 O. 1.' 0 0 0 O. 
1916 1023 244 O. )4.34.00 11'·34.00 O. 6.0 0 0 0 O. 1939 .11 611 IS.OO _9.91 111· 49. O. 1.6 0 0 0 O. 
1916 1110 911 O. 35-30.00 II~ O. O. 6.1 0 0 0 O. 1966 116 1102 36.60 31·24.00 114· 12.00 )).0 6.0 0 0 0 O. 
1966 912 1641 1.10 39-15.20 1~9.oo o. 1\.0 0 0 0 O. 
1911 421 223215.00 3).41.00 111· O. O. 6.' 0 0 0 O. 1961 426 1300 0.10 31·11.00 116-30.00 O. 6.3 0 0 0 O. 
1920 622 241 O. 34· 0. 11"30.00 O. 6.3 0 0 0 O. 1911 209 1400 41.10 )4.24.65 11 .. 24.$0 O. 6.4 0 0 0 O. 
1920 622 2494S.oo )4. O. U'·24.OG O. 6.3 0 0 0 O. 
1921 929 "12 O. 3I~.91 112· ' .91 O. 6.3 0 0 0 O. 1913 606 1300 0.10 )1·14.69 116-20.16 O. 6.1 0 0 0 O. 
1921 930 230 O. 3I~.91 111· 1.9' O. 6.4 0 0 0 O. 1915 311 231 S.99 4l- 3.n 1Il-31AS S.O 6.1 0 0 0 O. 
1!17S 603 1420 0.20 31·20.39 1I~31 .31 O. 6.0 0 0 0 O. 
1921 1001 1"2 0 ~.91 112· ' .91 O. 6.3 0 0 0 O. 1975 626 1130 0.20 31·16.13 11~12.n o. 6.1 0 0 0 O. 
1922 310 112120.00 3S~.oo 1~1I.00 o. 6.9 0 0 0 O. 1915 1011 1430 0.20 31·11.39 1I~24 .1I O. 6.3 0 0 0 O. 
1923 123 130 26.00 )4. O. 117·11.00 O. 6.3 0 0 0 O. 
1923 629 1412 16.00 )4.11.00 119-41.00 O. 7.6 0 0 0 O. 191' 1120 1300 0.10 "·13.$0 11~12.10 O. 6.0 0 0 0 O. 
1m 911 201 7.00 31·30.00 II'~.OO O. 6.0 0 0 0 O. 1916 103 1915 'l.2O 37· ... '1 1I~19.91 O. 6.1 0 0 0 O. 
1916 .'2 144 ~ 0.20 31· 16.26 1I~29.21 O. 6.3 0 0 0 O. 
1929 101 1646 6.70 3),34.00 111· 6.00 O. 6.3 0 0 0 O. 1916 31' 1130 0.20 31· 11.36 116-11.26 O. 6.1 0 0 c O. 
1932 1221 610 4 .00 ~.oo 117· 51.19 O. 6.9 0 0 0 O. 1910 ru 163344.10 31·36.47 11I~9.21 3.7 6.4 0 0 0 O. 
19)) 311 134 1JO 3),36.95 111-51.95 16.0 6.3 0 0 0 O. 
19)) 6lS 204S O. 39- 6.00 119-11.00 O. 6.0 0 0 0 O. 1910 Sl5 1944 4'.10 31·19.16 111~9.19 O. 6.1 0 0 0 O. 
1934 130 201635.00 31·16.19 11 .. 12.20 O. 6.0 0 0 0 O. 1910 ru 1944 52.1S 31·)s.31 11'~7,43 6.4 6.S 0 0 0 O. 
1910 527 1430 57.12 31·21.12 111-49.40 2,4 6.3 0 0 0 O. 
1934 312 130541.00 41~2.00 112~.00 O. 6.6 0 0 0 O. 1910 521 1451 S6.70 37·16.11 111~7.90 O. C 0 0 0 O. 
1934 312 1120 O. 42· 0. 114· O. O. 6.1 0 0 0 O. 1911 1011 1406 6.19 0 ·51.01 1I,.'U4 16.0 1.3 19 106 10 0.32 
1934 312 1120 12.00 41400 112~'.00 O. 6.1 0 0 0 O. 
1934 601 441 O. 35-4 • • 00 1~19.19 O. 6.0 0 0 0 o. 
T ... 2. H~'" depIIo. 0( .... 0 ............ q ...... 
----- LocIlIoll W ..... da OM 
1954 OWO VllIoy. H.nda 6.9 
Its9 H ..... Lot •• M"" ... 7.S 
1911 .... FuIt. ldabo 7.1 
AdlIpI.od _ S.kII a4 .Jell •• (I,..) 
\I 





lalla. H_. far .. 0lil: .-..q ........ oraIIy .... lila M 6-'. Ill .... It • IItt of •• r. 
,.. r.1dI. (Sialdo. 1912). 
Qooallfylo. dol ....... .. III. Oro ....... bon •••• nI calmlDlllon of 
lIadiat 0( 0 ....... CaOlOic ."IOI'J. no .""'1 a4 fila of ulCuloa ill til. O,nl 
........ bon __ by .ay _en wItIo diopIra ...... 111 (,.,.... ... of .. IIDuon 
ra .... fro. 10-:100 .). S-. of til. __ (T." 1) oro • foDo_ nompsoa .. d 
.rb (1974) ..... _ _ 0I1ft_ of 100 Ibo .. 10. ._ DO f.k pometrie •• 
... au 0( sUp "" Qoo .... .,. f.1U, .d Pltbtoma. 1.ob Ikonlill .... Old. VaII<y. 
1'1 ... :1&. .. raao __ .... Jelly .. til. _ .y O,...lIa_ al II. (1910) 
..,....s wItIo til .. 10. utntioot nlO .. tllil oroL Jewda u II. (IUS) Clbl.ad • daform •• 
do. nlO 01 ... lila 9 .111. ( or .... til_ IO-IS. 0I1ft1loll) b.ad DO 1110 1Il,0f}' that tile 
- ... Iodry of til. PadJc a4 HanIt AJoericaD pIIIas. .p 10 " .111 L _ aOI 100IIIy 
....... t..s for by .odoa doa. lilt Sa Aldrul f.lt. n ••• dab 10 ... be made .p 10 
0 ... 11 .. 10 ad 01I'III ... CtIIIarala dof ......... 
LocII ........ _d Sou (1971) •• d 111''''111 __ ... d red . .. d bell 80w 10 
allba ... IOUI Oro ..... oatntIoot fila of IO-~ nil tllka • • II oq.ly.ol 10 • de . 
I ...... nlO of S·IO .IIIL 
00 .. I.1t _.try/lllp-fIIa .. diu ........... d '''''or ... lmll .. of ,",all 
01l1li-...... 410 ..... .,. "" iIIf_ I.1t 44> • dopIh . nan It .. Ideo"" tIIat lOme 
Oroll .... 1.111 '--a IIatric • depIIo (Sakll . 1977; Smllll _d IInb •• 1914) and til • 
........... _ dIFo • .,. yield '""er 00 1ft don .. ka .... 
Zobact .111. (1911) ...... lmll~ Oroll .. 10 I'JUI uteDuoa ill III. Ial 10 m. 
10 be lS·lo.. WrI.JII (1976) ••• WIYIdod Ill ........ by prim.., f.ltID. lIy1e !DIO nonh· 
ero ad ........ pons ( ...... '.111 10 Ill. 1'1_ ad lIr1b'lIlp ad oblJq •• · IIJp , .. Iu 10 
Ill .... 111) .d ..... 1aod 10. Ulft_ for Ill. aardltrn .ctJoa _d so. ul.,,,Jon in tile 
0 __ "._ (1910) 
Iordat •• Ii. [191') 
ZoII ...... Ii. (1911) 
"'riP' (1916) 
Proll'." (1977) 
L.anbrocb .. d S ... (1911) 
H_DIOO ad M.yen (1966) 





»UlO ••• ad .... aalal 
1~20 
100-300 
IICtODIc p'" Inu.edo. 
f. t ...... triool allp .... 
f.t ...... trioollllp .a .. 
f.t ...... triool slip .. .. 
f.t ...... tritolallp .. .. 
r.t ...... trioollllp .... 
f.t .... III.triool IIlp .... 
plliJup.llc reco.ltnlcdDnJ 
relloctloo .. bmoi0&7 
14 
... do . Pn6U (1977) .a4lod til •• "" r.ked YarriollOll. N •• ada dbtria .d a.d bb 
...... 10 .... I~U ..... sloe it til. catnl 0 ... 11.11. wit ... f ...... It .. du .. IIId 
",pea 10 cIlp .... """",,. A .... til ••• 1 .d _ ...... dariu wltoro f.ltio. b mon pe •• 
•• lYa ad f.t p'-. _ to b ... IIoIllow dlpt • dtpdt. Prollou utbo_ .......... . 
.... ,,"" to be fro. »UlO .. Kia . ad, _ ... dtd • IDIOI 0 ... l1li10 ...... &10. of 3O-H!I. 
ad .... dtcI .. l .. sIoe b .... to 17-11 .. L 
PIIIa_llc ..-..... cdo ...... ben carrIe4 oal ..... Ia ........ &10. back 10 til. 
M ... ..,1c b, H_1IIoa ad M.yen [1966, • rtpONd b, ZDback .1 Ii. 1911) .... kIa. Ia.o-
........ sIoe of 100-300-. ZDblCl • • 111. [19'1) posta laid tIIa 10 ... of tIIa n.latloo In to-
........... dafanOilloa ... kJ ..... fro .. I f.o ... to recoplze .. d cIIII'.n:.tIII. btl_n 
til. two m .... 1 ..... sIoeol apIIoda. dllco"lId lIbo ••. Vo. Tllb .111. [l9'f) btn "cully 
",,0 .. from .. 1Iat:tIoa peolla Ie the ..... 0 ... l1li. til. til .. two apbodu bl .. pro-
dacad ap 10 60!1. IGcoI ..... _. C"".qanlly. -Un wlto foiled to recoplae til. 
_.1 .... uloe apiIOdal WOtIId bl ..... ,..d 0 .. 1 botII pII ...... d ..... laed blab.' 10· 
......... sIoe for tIIa 0 ... BIlla. 
o I I I\L PAGE IS 
Of POOR QUALm' 16 
-
· 1J !. 
" H I: . :. }~ 
• 
STRAIN DBnUoIINAnCN now BAKTHQUAltE DATA , 
; E 
._,_ .CftUMl S-. i~ 0 .:: 
_ •• _ ... 1I11oa.,. .. ..- _ .. WIaJo ".. ... 10 ~.IitIIOIPhrt . .' jj :-
no .............. octoaleal ~ c:IIa ...... dopdI occocdIIl 10 roc:t .. aposltloo. i 
.l! 
~ 
".ponhIO. ad .,. ... [SIll .... 1914; ~ ad .. b •• 1914; can .. ad lit .... j 
co 
1910). n ........... en. nporiIa ... WIaJo dor ... 1IloD •• dor ...... ""110 dDopot en- e ... 
wi roc:ts or ~ ...... apooltloe ., .... oro doctlJy .... pont ... ID...... _d GO i 
.. 
.. " ~ <} I!.JI7orIy" WilIII boII .. 1or law ad powr low rew ....." Saldl ad .. h (1914) _claclad §. • : . :a 





ilia by I , .... plastlc layet. I ...... d brlnla IIJot (_dm .. 1y 1 till tlllok) • I claptll .r ! ~ II e .. 
• 
oboe. IS till •• d I tIIltd WIaJo layer. abo oboe. 1 .... ~Ict • 2J .... daptII (Pip", l ' 
C!l • 
.. 
:r; w Ii 
0( ~ 
.a 
Oaawalo roc:t .... pooItIo ..... dapdI ....... ror ~. w. _ •• briUlo layen. a: • 
:r; 1 
no ....... dapdI at Mltllo boII .. 1or _1I0I0 til. do¢: • ""1c:II .... , •••• co ': E 0( ~ 8 
.. cia ... su.... II ~I en. 11..- "lrIIII daptllio * WIaJo Iayon ........ at ... cr1>.rdaD III 
-a 
e si 




priaorlly rro. IDcrUMd •• potIIO ... no F'IIU til. cIa_ .r ••• I-plalldty ID roctJ. the 
I..:; 
!,s 
.oro ~., dor ... _iallcally lD.ud .r •• pponIol IIIP cIa.laoric ......... ne ... AII is 0" 
w 11 
til. blP do.1a&ortc ...... HIded 10 ... __ .... oatil ..... clanlop ID tho dDopo" .r • ! '"" ~ ~ . OS • .!e'e
1M WilIIIIIJon. HiI1orIcIIIy. Ia .. _ ..... 10 ... 0 ... Balo bon ..... ad. dap<h. 





· or ..... ISOlO .... ""110 ... aIIor ......... typIcoIIy •• _ • __ claptll. [Smllll .. • i t I · I c i 
II. 1914b; 5"'" a~ aldllo .. 1914; $alP. 19151. n. briUlo .,. .. 11_ til ... lit. • 
I , 
• ! . ~ I i , ! • I til .... JrtIt ........ bo coIaIlaod ..... til ••• od claxr!bod bolow. u ~ i I j 
00 
r I 
• 2 :: ~ It 
.d ....... _. 11 ___ -. ............. d t ... , ... 1011110., tol · 
..... , ... _ ot It_. (1974), Aa_ (1979), 11.010. (1979), .d DOM' .d Smith 
[I11l). n...- la.oIY .. III. tollo ... '..... , .... -.,* •• :p~dol for p. •• 
..... __ ........ _ r.1I ..... 10 ........ SooaIId. ._ ..... oon ... coIaobied 
for ... ...u.. ..... d _ •• _; Ilia III ............. d ...... ....... of lIIe 
._ .. __ I ___ .... __ A.,.. ....... t ... ·, ... 10 ...... _ III .. caIao · 
_ tor 1M •• _ .............. '''oil" _ ..... d .. __ ..... wo,e 
........ _ 1M ..... _ ... --. •• , Jtooiroy'. (1974) tona.1&: 
~ 
*<1- (~V4') (I) (I ) 
.. .,.. t lJ ..... .,.. rill tnJOr C08po11n", " II .~ Lb. compoanu of til. Blome-at tea · 
IOC'. n ....... ..,.....u &U a-poaat ....... o( _o.eats .ntioat4 abou , 
4V II III. YOlo •• ot ... "'" WI .. _ ........ 4' II III .... dllft,u .. be ...... 8t1l 
.d ........... d 1& 111M *_ ............ 10" 3.3010" d,....,,,,,> (MolII., 1979). 
n •• _. _10' II ..... ~' III .... _ , 
(2) 
-... r .111.1111_ II ............. dlrectIoe .d .d It II III . .. !1vOClO' perpe • • 
dlcIlIr 10'" t ....... (OIlHn. 1970). 
It,*",. (1974) ..... III. doformllloa occon 00 •• , .pAr" dillocIIlo., 
(Pip,. 4). Coa ....... \IJ, " II .oe • .......,. Ie .ad, iDcliYido :>l f . .. pOlllelriu II", ... 
.... _ ... be ...... r1 ~, ~or ... .. 
Let u .... Ia .... ot III .......... n ...... ok • • (hrut ... A, B, ond 
,..-
( '-\ '\ 





/' \ ~ I 
\ / 
\ ./ ,_/ 
Di,/ocolio" 
,,'--- .... , 




F;" 4. U.I. volom. brittle 110 .. cIiaanm. CIo .. d do.ted lines r.pr ..... dillotalion. (Ko,· 
""V, 1974). 
19 
C) II .ora doaII ...... _pia cae 10 111_. n.,..,.... 'u"" .... 1dI Iocor. 
,.... - of ... folio ............... IIlIdadOll II Appnella I ..... tr» ollIu pro-
.,., •• aod II ~ Ihdy. AIIo. PIIa I ·S. ••• d oelpa' IIu auodaaod ..... II ..... 
II 1It1 anp.Nnada ........ ( ... I) 01 lit II •• d, ... IIcladod II Appndla A. The 
an ..... N.....sa .... - .. _""-od .... lit .... uporinood .... Iy 71 .mqlltcl 
of Ih > 1.$ dorio. IIta Ihdy period .d 10 lit. IIu .... III noe ... 10 M ooo .... Ie.Oy 
_dod II ..... 1. n. _ ..... .u.s wIU Ilta "",1IaI IItt.on lit. oorrnpoad 10 
... port of IItIl ... IIt. up'" 1It_. All .... ,. ... _ .... fltlod 10 III 11111 1111 will 
.. --..... a11 q.oca (' ... pII'). 
AI C ... _ tf-,.-. .. __ . n •• IIJ1lic .0 ... 1.' _d .. Ismic 
• -... .... of •• a11 '.It ... p .. by: 
(3.) 
(31t) 
....... • - IIlp, A - tao .. ,... • .... It - ..... od.bn •• d Ii .d 1Ii.- dip ... aid 
• 0 ...... ~Iy Ilftet All. 19661. 
WII .............. Ie .011011" for ... (It. > 7) Imqllt ......... tat.n 
froID .......... of oIIt .. -... I ..... BlOb .. II. 197'; Slob. 1977; Do .. r. 19"1. 
SaiI.1e _oanl:l (or • .., .. uta ..,. ... 1Ied .D ••• pWk:al momlDlomapilude 
"'_OJ. So ........ ,.. 01 .-.· ... ltado roIIIloot. for Iodlcalod .... and .""" of 
daf_a:o. .. : 
Joa(Mo)- 1.111. + ItA. 
20 
(4<) 
Joa(Mo)- \.$.11. + 16.0. 2.1lS It.S 6.'; (4d) 
Callforala (_ ...... , .. lUIU·dIp) (1\_.d BlOb. \973). 
Eq ..... (4.) -lfPIIod 10 lit. 0 ...... 10 .. __ .. nn ... d oq.,<Io. (4d) _ ... d 
for Callforala MIIq •• -aIIp .d IUII:.~ ._... n ..... ltadal --. ooo._d 10 Ill. 
local ... ltaob Cl.ldlw ... ltada). It •• ... II .. II •• dy • 
n. N" aep 1110 ~ ............... IIIII ..... taJoe _ udI ... ..,. of 
bO ...... _ .... (dailOll III. Ia IItIl "..,car ..... FIp ... I). na ...... orlo ... io., 
froID ... ",04 f ... p •• 1011Il00. f ... p.ca ••• --. ..... tod .d ....... d p-ovldlll • 
lit ..... 1tIa .................. taJoe. nil ___ .04 for lIIeortllq •• b. III • 
pa .... nil .............. _ .. loot _ foe.d by ..... _ ......... oyolll.tic 
f.k p •• IOlotio. lobo. lite 80.'" IIDlOn of Ill .. emq .... wtllll:DoWD f.lt pI ... 
1010Il00 .. 
For ... plo. File I II Ill. ""q.,b .... ., lit for .e. I. file 1 U ... 
Ill. Ill,... focal .odI ....... oiIablt for Ill .... tal:n rroa Satkb .d Llodb (19711. ai d 
C. p. ItJnIa .d I.. W. Coedo ( .. ,.ltliaUd dao. 1977). 'H1tnIiD· _ , .. d 10 proceu 
111_ til .... _qllb ..... Itlo. Ia lit. ",1lI.11e f.lt pia. 1010Il00 liatacl 10 file J. 
nil 'oyollIetic f ... ,.... IOlotloo' p ................. orIattaJoe ..... tIootd 1b0Ye. 
n. la' _ Ii ... of file 3 Uo. Ill. twO lUlU •• d dl\IO of Ill. IJIIllIllic f.l. plan. sola.lon 
.odoI plaall. n ..... 01 Ill. 110 aI'" Ill. potitloa. of Ill. prtodpllsuell .... for plo.00 • . 
R ..... for llIe '"110 .odII plan .. __ da_laad. tit .. sutu. dip •• d .. e. __ IPPUcd 
10 udI _q ••• III llIe •• ..,.. 10,.1 110 ( file 4) 10 Uo. of Ill ..... 1II1b1o f.k pI ... 
IOlotloa .. 
A .. o IIIcladad Ia Ill .. IoPII' 110 (PlIo 4) ...... Ill ..... 0' Ill. IJIIllIetic fnll 
plano IOlotioa oetpe.1Io ( cIIItd ·r-IIIa· for ... I) ....... ..,. .... ( 'Hoyad •• Or ... n 
21 
-- III mil .... pIo) •• 1M ...... 01 ... 11 10 M __ ( 71 bon). n ... 
- ...... 0I1II~ ....... do ... do,.. ... 01 do •• ,.. 110. _no 1.11 (our 
:lo. __ 1M __ I 01 frtctIo. 10 M ... 10 ........... doo .,.do.dc (uh plm. 
IOlIIdoe. do ............... do ......... __ .d doo roIIIdoe 01 do. In. boo 
wIdo ....... 10 H_. nil _""._ coapIoIad doo ....... 10,..110. n ..... liDiD. 
IWpI 01 doo • .".. ....... ).d C) ........ 011._ '''''' . 
• ) c ......... - ~~ __ . n. art •• <IIp.d nt. o( III • 
.... '" fIa ...... or .... __ ........... 10 bd III _0_' .. ,"or. n. co ••••. 
..... ad IJIO'" 60a AtIad ~_ (p. 106. 1910) •• d fa III ... 1iI .... 
•• 1Irib · ",_.rod cIoc*wIa 60a ._ 
a. dip ••••• rod 10 ...... _4Ico1lr 10 ..... 
III •• oriIo.1II .. d III. Ioclal ....... 
"- ~.III _ 10 III •• ocIaI ploD. 
l. nt.· __ .rod 10 III •• ocIaI pia. do .... fro .. tlte 
Set Flpro S fa a 110_ 01 .... __ doaL 
n .... (or III. aalliory ........... d OIl.,. 10 do...-.III. III. IIJp .ector o. 
do. ,.It ..... for prIolOO ..... III ..... _a: 
1I.tp._ crood. •• 1 - ••• - 90" 
aJlp _or pili .... 1,.- 90" - ad 
(S.) 
(Sb) . 
n .... for III. flail ...... 010 •• wklo III. ICIIar .. 0 ...... Mo. oro ... d '0 a.d lilt 





Fl&. 5. F.k pom.try c:oa'l8.Uoa, d..b&r- . CODvcationJ .c from AkJ and Richwd.s 
(l910j . 
Nut. III ......... a ......... _ of III. __ .. t "lOr. ",~ ... cola· 
'*' •• , ...... ..,. ._do ...... "" ... lOll • IOlottioo oIFriIII- r .. coble oq ... 
do., (!'~" Nok:oIa •• Nolet • p. 49. 19711. W. om.. • III. coble oq • ...", vlo III . 
rollowlo,.,._ oloqo_' 
(7) 
1II • .-.colO 
r
"'.- n.... "'.] dot .... (.." - n ..,. .0 
... .... ( ... -n 
(I) 
"'_ L _ ...... III. dInctIoo COIla .. or III. priDdpli ull .aodatecI wItlI .. eh ,rind· 
pal . ..... r,o Eq._ (,) .. bo .-.004 10 • cobio oq._ 10 r ....... IOIY" by '. Ip'. 
n .... Ido,III_ .......... r,o •• dIolr _OOdIIOd .... """ ........ OIl.,. III. prin· 
clpll __ .. t ........ II'" bot ..... III. prIIoary __ •• n •• II" (ltoruov• 
1974; A.tia'~'" p. 117. 19101. 
'1Oa ... poIot. III . .. _t _IOn or "'41_11 ........ b! ...... by 
oo.poo .. t •• 111 ..... ItIa, npo." __ at .. _ .. bo",oIIood ........ . 
• oforrio, 10 I'l10'' "'icIt _ .... III. ~ N ... Iordor ... '1IJInin ' 
.......... uaaple. _ 11111 ... ,oDt of ... OItpet _ ...... -.lola of til. Idloe. 
Io",t 10 __ • • _t __ . .............. _ r ........... L Afw 
111_ ............... ___ , _ 11 ......... _, _ IIa ........ oed 
C) S ..... _ *{tInY- __ • AlA •• ' ........ tlr:lty. III •• 0 ... ' _lOr 
.. bo ___ 110 III .......... _ •• ,It ....... ·, [19741 oq •• looo: 
(1) 
To dad III. allloo ..... row .. III. borbo.1&I ,wo •• 1110 .-by·two otraIn 
.... aria (9) _ III .. dI¥'lIiaod. 
(9) 
.roa 11111 ...... "410, ... doI __ ... 10 III. --.. 0' III .... 110 •• '_.1&1 
...... 11 .liaple ..... oI ..... _otrbIIy ........ , tIIo 6 ... 00. L. ... 011 til .... . y 
... 10 ... --.. ........ Jq>IrIo,1II11 411 ... 00. L. by tIIo ........... .. 
40' ... _ ... ( • ...,.). (t..>. L (10) . 
n ...... doI __ .... r .. til. Or_·N ..... bonIor ..... IIIte' In 
III. lao, oocdaa 01 FUo".t1I1io4 '1> ..... _ or III. StnIa ..... n .... dim •• • 
doll •• WID • III. r:Ioo .... _OIdOtOd ... 0 111004 til .... 
H_...-vs.-AtNI 
OIIt .... 01 .. 10 .. d, _ 10 _ ... dotIIIod IocII • woll ...... "&10<111. 
.... ... nIOt. To __ loa IocII ....... ~' ..... od _ .pIIed 10 tho 
__ ... 01 ...... _ ... _ ........ ' ..... 1. 
no .... _ ... 01 ........ UIIII ... _ .. od pruiooll, b, C. R •• a:: 
ad II . I. SaIdt ( •• p ..... od dou. 191') ._ 00 ......... IciI' ad poloa1. n. dlok:e 
of odtor ......... dIrioo _ uiIIrI, ._ 00: I) '-It IJPOI &<I orioollllo .... OWI II 
" ... _ b, OrMOlIf_ It II. (1910); 2) alollIIridoI _od ".,. Cala plio. IOlatioD.· P 
_d T GOO (.ulo ... ad .10 ••• prIodpol .... u .. ); ad 3) ...-... QUU""'y 
1OOIoa1. no ..... __ , .... , ........ 10. II1II00" a oc:cuIou. r.1I pl .... 101lI· 
doll _Id dIIpIay" ad T _. '"-r' II ....... Art_1OOIoIl' ad odt ...... r.lt 
pIIo.lO .. doII .. 
LMIU MI. Acauw:"} 
n ..... ..., or tit •• otItod door:ribod ....... IilllILod priIII.u, b, cIlJacllzatio. 
appro&iaotloo.. b, ...... pIotn.. ad ....... 10 tit. _.ub _p .. d r .. 1t 
plio ..... doll dou. ad b, 10_ ...... do •• o ... t ..,. •• nkIe .. 
Pint. ....u tit. 10 lad ...... ~0An>.'. 1'1 ... 10. (I) "'la ir ..... r.renu 
• 0 ...... v. n. cIIocnlO ..... WIYIo .... door:ribod 11>0 ... _ .. _ ... d brlttlt 100. 
doptIt or I~. dola ...... 010_..... Aldloo" th .......... dIrit .... dlolOo 10 
•• do. poaopcouy ad popII}'IicoI/y .0 ...... _. n ....... II obYioo. tit. 00 rell straID 
laid ...... pIolaIy ._ ..... _ ... cIIocnu blocb. ... wID It dI ........ Irodo oed orion· 
IIllot dJIOoodo.oool, • b_ ..... _ C ........ tly. tit ......... cIorIH lIlo"" II 
Pfaan I .... Id bt ."pIocod 1()'20 bo. (POt u.pIa ... tit. diIao ..... or tit. Cenull 
UIIII .... II til. "STIlA.1N RATES PRC»Il SBISMlCJTr ._). nil 10_ ...... onor 
or± ' ......... Irodoadad± 1"Io ... cIIr_. 
Co.platoo .. of ... _'I .... dou. particalorly til. __ or .... u r .. 
16 
_ '-It plio ..... tIoo ......... _"Id, ... _d 1la1ulJoo. n ...... Ie 
" oatIt _ .oGod .... iroo bot' .... irado ad • 'alt plio ..... tIoo f ....... w . 
.u .... U.ronutlOly .... "a I. 01 ... ~oho lad ... _palocl b, r.1t pia • 
.. latlool; ._ •• oa ._,. 01 M 6+ 10 ........ hd tolotlool. 
A ....... til ..... orioollllotJ or ..... _10 ,.It plio ... Iotlool .~ apply-
10. til ..... 1tIo ........ ralt pia. IOlotloo· 10 .... oortIIq ....... YItrod til. Ioct or r.1a 
pia. IOlotioo. for ........ ~ btt .... Ind a _.ptIoII .! ",,'fora lUoio n!oat r .. oil 
... irado ...... otn. I b_ .. ~ !e .a, ... of ... 0 ... "10. Mc 4 .... ,. po-
do .... oriely 01 rail pia. orioollllo ...... _ ... ot ........ tit. Iorpr. M6+ • 
.. rJ'" Sill .. fala pia. IOllItiool r .. ,." ... Itodo .... u ... ' AIII, .. _10 .. d 
... -.. .... u oocoo.t rOf 8or. or til •• 0 ••• 1 II .. , .... (a Ia ....... or I 10 ... 1. 
lido II 1PpI01ia"1y ... 1110 ",.JIip'JIa. tit. 80 •• t b,IO). tit •• lJect or tltll _.ptioD 
00 ... ......., or .......... ~, loa tIIa , .. 
A.odtor 1Ia........ .... ".,. .a1aIoo. 10 typo or .... Ia.do ... d 
", .... tWl •• n. _ •••• dou 10 108. ~ dId.ot opodf,_ ... Irode 
... _.ad. n ••• _ ..... dou 110 _ ...... Iootloo or ... nl IodopndeDtI1 
.... pDod couIop. Slaply tr ....... tit .... ira' .lI. _. _Id Iotrod.OI 01 .. _ : 
orror _ •• iradot ..... 000_ 10 ..... 11'" P .. u.pIa. If 00 ....... 10 _,.e 
110. III til. _ ..... ia a' ...... ' Iopet 110 ... atroo 10 II .. btt 011 ..... reaU,lI ... 
(lb. __ .... ) ....... 1tIo. orror Io ..... d dor ................ Id bt ...... lS . 
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Pono.tlOIy. lIooro ......... Iodoptodoat ......... aiIoIIlo ""Icb .... ,..,.1. 
lido .... r ... a, of tIt_ ....... no U.s. Ooolosbl sa ... , 0 ..... lit St.d, po-
.illod ..... folly PRP.d oortIIq ••• 110 .. a: eo_ ... porIod ".,. 1900 10 1m [A.b. 
.. d A ..... _ •• 1913). U .......... do dou of ... U.IYOnIt)' or UIIII StII .. _b 
StoIIoa .. ad 001II1& ..... tIto USGS 110 ad ... po'.'od da. 00 opodJc .... u (ror 
....pIa ... -" " Hab It II. (1975) 00 CoIIfonIa unIIq._). "Ipod .Iolm&. the 
27 
..... __ ~ ~ ........... _.pdoo. 10 10.. 
.......... M ....... cod. tIM ... lhI .... o ... , .... ___ .... II proper 
................. 04. a.b.4I!Ioon (1914) A ...... do. ~ .... , .... k.d. 
.............. for dilltnal poru 01 Collen ....... rolily .. ......,.Uc 01 dltr.rtn. 
.... MI .......... 1 ... do. ra .. of III • ...u.qub ... 11 ....... 41 to ..... ,h.m. 
nolr __ II do. 101(.0 •• 1) .L ........ II ......... rolltlo.lltlp. bll lba the 
........ "' ......... "' ... "'". 100 ...... willi .en .... ~q ...... k ... (Pip'" 
6) . n ... /I oaI)o Ioraa ........ _qo ... __ ••• to ..... 1iI~ • Il00 •• ",om •• ,· 
........ ro_. III ....... "'Ill. Il00. _101 ... too lIMP •• _1111 for ... 111 •• th .. 
'I'." _101 M u __ ..... c...._Iy. 1f ... Iy __ ............ II ....,.. .... . 
Ill. IIopo _101 M to ... 011 .41 do •• o.nll for ..... _llIq •• " _101 ....... , .. . 
till ..... 
n. prialrY .""'n'· ... Ita .. ro_ •• d 100 IlIIs ... 4y. ",ullio. (41) . b~ 
Doeer •• S.IIII (1"2) _ ..... 01 -",II .11,... of ulO •• Ioo11 •• lhquto ... U,ah 
willi ... Ita ... 100 do. rap ilL 3.7-6.6. n'L IlII momell of 3.1 < ilL < 6.6 e •• nu 
_101 M _Iy prodlct ... by aq •• loa (41) . A • ...u.qute ... 1 .... oauld. th is 
ra ... ,..t be a." ...... _lCCar .. )y CD I _bale: _o_aL Ho ...... a . alDCI lIDaDcr ,_lb· 
q .... ~ ... ~ of .... ita ...... l1li1*' o. 1110 lOW .om •• ' III. iIIpr .... u .. 4 
aIJo ... _ .. 11 for .0Il ilL :. 1 ~q .......... t* •• fIom Ioclcpal ... ,ly .. ,."" ... 41 
..... Ita III III. Iiur ...... poaibll .oaw. • .uy of III ... o .... '·m .. lta .. rellt lo .... trlha •• d 
... Ill. , ................ of ._0' 100 .. y att ... IL 
lloillloa (441) of naclt., •• BlOb (1913) •• 4 to do,.rmln. III. mom •• U of 
Clilfonlo lUIU.sIIp ..... 11 _ ••• d oa 13 ..... II willi .. .." ..... bt,_n "" 2.0 · 6.1. 
oIaOll 011 !lUI. ilL 3. ad.OIl ilL 4 •. nOL III ....... en' .. pponInl aq •• lon ( 41) 
oppIIn ..... l10ctly to 8'1 ..... (441) ( .. llIcIt _ •• 41 to .. termlII •• 0 .... 11 10 ,b. C •• • 
n Clilfonll, O.1oct. .41 Los A ......... ). 
100 ,.~~ ........... , .. ~ ...... for ...u.q.- Por .... pII. Bab It al. 
(1915) ...... 100 ......... , for III. 1952 Port Tojoa. Califonlo unIoq •• • of 9.01 10" 
dyo.-<a .... lio SIU (1917) p'" • ao.n, nap of 5.0 • 10" • 1.1 • 10" dyo.""" for lilt 
.... ..... t. vor\allOll 100 raco.dod •• 10 ... nll .. ,.y 'y a foctor 01 III..... n ls 
oornspOlda to pooalbll onor ol:t 300 .. 100 ouaio ... .... .... 
Sobmlo .. om • • 11 ..... t* .. fIoa III ..... lU 01 "" •• worten lor 12 •• ,b· 
q •• " ...... 1 100 ... Ita .. I ... ilL 6.1 10 N 1.9 (N II .omoa' ... 110". B .. b .4 
1t._orI (191911 (Tabll 4). a_or .......... t .0 ... 11 ....... louJ lor III. Iarp 
Olin N •• aIa ~q •• 1L n. onor 100 •• 10 .oall' "tanII.aloal lor ill .. ori· 
q •• " .aIJol .o ........ k ... <olotIoa. II ..... loctor '" III'" bo<8'. 01 ..... r In 
.o."l~ .... it.de c::anu. Hoc., I ± 300 ,. CITOf .. poalble wtttthr/ the lDomlDt came 
flo. III. \IUra. ro or from •• o .... t .... k ... re\alIOO . 
W,,,OIlty II al. (1mb) .... AII." .. d ilia oat1Iq." troq . .. ey dlstributlo •• 
I .. aIJop. f.U ••• 0' cIt.oct..u.4 uoctly by eq.llio. 
( II ) 
bot .stUd sl..uoclll .4 I~ocIl.s follow .. cit • pal&t1l wlllIo III. "' .... shocll.s ..... .. 
aomolo. s1y b\all .... kadoL na Is. 01 .Ioa(N)'" M pIG<. • Ioa(N) oppro ......... . 
a .. aIa shoct will be ...... lhI" 1· 1.5 •• u h\all" Ill. aqu,1oa (II) pndk:II . 
Byo""' •• 41 W.ldIon (I"l). Sc\I ...... d coppenmllll (19104) ..... datIO • .,4 
\AOO (1"3) • • 4 "'_oolty II oL (19121» ~ .... 0 llIoor\104 lila Ioa(N) .onwl M Is . 0' 
Il00 ••• n.y ~ ... sIIOft III. til ••• "' .... 01 Iatllq •• " llIIs off fIom III. nan' ••• 11 
b\allm .. 
Ilo 
.... Sell ..... ad CopptrI"'kh ...... III ... l1li,. ... lalll ........ of Iot _. 
oa\hq •• " III .. occon. ayo""' •• 4 Wo\obon (19Il) ... 41 .occ\IrI ....... nu .. rell' 
tIo •• to .stIa ..... 10 ....... filii .41 stniD .... Ia 1111 Pa:iIc Norlil-
t
• 1. th is 
•• dy • •• pIriCII ._ ....... 110 ..... 1otIoa ...... opp1io' oo'y to rell ._lI. .... to .... u 
pcodIcted by ............ roiIIIOIL H_ • • 01Il00 ....... nuoo rela!oa. did .... rlfect stnIn 
)() 
Tell 4. SoiuaIo lIIo.nu for .... __ quit .. 
60111 ""bli&llod •• 410 •• 
I!IwQq ••• flh Mona.Dc 1..,.I'tUCI 
d)'ll.-cm 
C.utoralt J.9. 11S7 /II, 1.3 5.3.1.7.1027 Sleh (1977) 
9.OxI027 H.b ..... [1975) 
!oford! 26, 1172 /11,1.3 5.OxI026 H.b o .... (1975) 
Nord! IS. 1~6 6.0 I .OxIOZS Hab tI ... (1915) 
Illy 21. 1952 7.7 2.OxI027 H.b ..... [1975) 
Illy 21. 1952 6.0 3.OxIOZS H.b ..... [1975) 
Illy 29. 1952 6.0 3.OxIOZS Hab ..... [1915) 
F.b 9. 1971 6.4 1.0.1026 Hlllb ..... (1975) 
Utili 1934 6.6 7.7.1025 DOlOr .d Smith (1912) 
H.b .... L.to 19" 7.6 1.0.1027 Oo .. r [191S) 
Ideo 1975 6.2 \.S.IOZS DOlOr [1915) 
y.UoWSlOl" 1975 6. 1 7.5.1024 DOlOr [1915) 
&or ... Pttlt 1911 7.3 3.3.1026 O_r (l9SS) 
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no hca tit. .1IIot __ q..... .... .... lttdtl 104< 4. ban .0. boon 
_clod __ 1Ior poriodI of .~I Moo odds 10 .0.'" .. _lallioa. However. 
_ .. tit ......... lttde .. tltq .... """d ... ID~ of lb •• o ... ~ .. dtrollltn.don 
IioID botIt IDcomn ...... k.de •• o .... cooycnioa ... d IDcolDplttt .,Dlil lI.aqual:e iii.· 
A lDort f •• dtauttl 1Ia1t .... of dett,...lDlDa stnia til .. !'!olD .lrtbqllte UI 
II lb. anlllpdoo of _ Idtlllad. brittlo "odI... n.,. II •• Id .... tIIa a lOme time 
." •• d 1020101 .. tit. Oroa Ballll are .. IIId routa4 -4" Ia tit. hor!zo.tt1 p .... from 
WSW.EN8 10 WNW-I!SI! [7,oba ..... 1911). ltucti¥1lioa of pr ... llliaa f.lU by the 
pro.o • .,... II.., _14 bav. !:.rod ... d mer 11110 tit ..... b of tltll ... dy. Ho .... r. 
1t0lU0". (1974) .Itltod, oq.1lioa (I). _IDII .Ilktlcal diltrib.do .... d orIootJllo •• of 
d11lo<M1Do. III tit. deformlDa ID.HiaI. H ..... f ... p .... orIt.tJlIo •• of III •••• 10 wen 
n. toIaIonor III stnia _d WormalD.,.. coIcalatlo .. MOU •• ol lb ... Um lta-
doD. II :I: 315 .. III 1D ...... de _d t ., .. Ia dlrectIo1I. n •• nor Ia IU1IiII ... ", ltud. II 
"'0 • .. lirlly 110m """"'1}' ID .. limit mOlD ••• dctermlDlllo. for ...... lbqutl:1I 
wIIltb o .. nIIodowt III otItcr lO.ree. of mot. 
IIAJllHQUAIJ! DATA 
n. .... ..,. ...... "'. dIU .104 ....... dy .... fro •• co.pIWIoa by R. B. 
Slaldo a~ .... -un of dIU priodpoIIy rru. ... U ....... I)' of Utoll. U.lnnil)' of N •• III .. 
N ...... ~ ..... Iafo .... IIo. ~Ice (NElS). U.W _ Ooolotlcal S", .. y (USGS). 
CoIIfoI1lto IaJtlhIO of ToduIoioc. U ....... I)' of Callfonto • _loy •• d OIber "'.,.... 
A compiolO lIodoa of ................ ..,. lie. 0104 • IIIIa •• dy II &I'" III Appo.db 
C. 
n. ...... "'. CIUIoa prod.OId tor .. fa •• 41 coollia •• IIItbI •• f III. fek IOd 
1o ....... WJy ......- oanII •• ", .. fro .... __ U. S. Cordille .. dorln. III. 19th 
.d 20tII ... _ '1' 10 .d .do.u..;. mOIl of 1911. Bof .... 196' . ...... ako reco,d· 
loa ..... po.-d by • lid: of .... op1IPII •• _ co ....... Couoq ... Oy. o.ly •• 111· q._ ......- rllIa 1900 ..... coaaldorod occonu aoop ad III. lie. nlBdt.Oy ",m· 
pIolO f'" ..... fa atody. ...... of ... Ir lor .. Iia .d ... ,.. GO III. QlQaIlrIoo .. the 
IU7 W ••• , Pan T.jcII. CalIf ...... d 'b1 1m Ma • .3 Owe •• Valloy. Califo"," •• 111· 
,."' ....... doW ....... dy. All .... ta willi .... NI.ada Test Silo ~ remov.d 
from lit. CIUiop .. dlod. No .... ,. ..... '0 dIa ..... llb ............. mill ... d 
.atanI nulL 
n. noord of !oI4+ .............. coaaidcftd '0 be ...... otty ",mpl.,. post 
1900 liD .. tho ....... of .... ta of M4+ ......-. 11111 ..... l1ry .orIo. IIuIo froID yll' ,. 
yea. n. 1014+ oanII •• ", ... ob ..... P/pR 2a. coom..104 .. 011 of Lb ... om •• ' .. d 
cocroapooW 10 Lb .... of .a ..... dofona ..... 
p", 'IDplo •• Lb. WIIk ... ·La • • N .. llla ... (_111 " • FII'" I) the 
" 
.ala •• lIarbo.taI dot .......... ra. Iodocllo. 011 ......... _d 2.9 .. roJL Thl .. m • 
... willi 001:' N4+ .lI1IIq._ IodoW yIe_ • 2.7 .. w . doformllloo .... Eorth • 
•• "',. widI .... lIodoJ .... III .. M4 ..... ,apo.lIlblo for OIly oboo\ 6 • of III. brittle 
doform .... 4.riDa III ....... ry 10 III ....... "ID ... "' .. 1'10 ...... for "'IIU m.."it.do 
.......... oc aWcaIlO III. "1CIJlI"I1IlioD. 
Toblo , obOWI III. toUI _ .. 0 ..... prod.caIl by 1014+ • 1011+ • 1016+ ... d 
1017+ 0 ... Boo ... d ",.111.,. Callforoto ..... ut... Th_ dIU abow III. III. ]630 
• ..... "' .. wIt.b ..... 411 4S 101< 7 ""'.104 for ooty 18. of 1111 Mismie 100 ..... , 
..10_ III all M4+ ...... IIi:,.; ........ Lb. M.a M7+ ...... "' .. prod .... 4 12. of lb. 
_OlDatL 
la III4.itloe 10 III. Ualvoni'y of Utoll ..... III. dlaat ... 4 abo ••• 'wo 1114it1o ... 
"'.,... of .... \ ........... ary lII ... p ....... 4. "Ira~ ••• _ USOS •• III.a •• III. for 
III. Ore. Boalll .u IIIcha4lo ... III ..... from 110] • 1977 [Aal:ew .. 4 AJcermlaaen. 
191]] ... lid 10 correllr ... d CCXTeCI III ........ do. of III M4+ •• lIIqllte. ",mmon '0 
III ...... lie .4 III ..... USOS 110 (1110" of III. eIr1II,"tU fo •• 4 ill III ...... dI. thOl 
.... recordod befon 1977 .1 ..... 404 ill III ..... USOS lie). Abo .. 20 oorth •• oto. Id,.d 
ooly III III ..... USOS lie .... IIIdo4 10 1110 "",,ary lie. _II. 1110 U.lvlr'l,y of U,ah 
III. of Lb. 1913 _ Put. Idobo eIr1II,"otO .. d Iu lltanhoe.b [Ri:b ... . , II. 1985]_ 
1ddc4 10 III. Ce.traI ldallo •• alll ..... 
Th. ga .. ed III 11111 ... dy ..... 404 ·~.OOO •• IIIQa ... oa , of III. '120.000 
........ _..tra4 .. III •• ujoll calliop. Th .... co ..... d by the malo .lI1IIq ••• file 
...... 404 from Ioa&lhldo 100'· 1:10' W .. 4 (rolll Iotitodo ]0'-:10' N; "lao'" 2 abOWl the 
..ismlci.y conAllod prim.Oy 10 III .... dy .... ·1o.&llIdo 100030'-llj' W ... IIId 1a,It.d. 
"']0"- 46' . 
Th .... o( moat octIv. "Dlcity ..... m4 • 0' ... dI ..... III cIlrcdlon of 
T .. '" , . E&ca .. _ .. , oI .. dy ... unIIq •• " 
...... cIIII'ImIl •• Ia ..... lnlln 








Alles... f ••• d ... JOCioIed 1)'&10111. A1m0ll hit of dI •• lftIIqlltu , .. cIJod .. n !ocaled 
18 Ill. Soo ~.cIn., 0.1oct. .d W~k. Wolf f.il ..... (1fUl I, 9 .d 10 to ce ...... Ind 
.eIl ..... ""d to 1110 OM.. VaIIoy, CoIl!onla. WId Ceo"'" NevodL Hoblt. 
n. f.ll pllD. 1010110. cIoU ".d 18 IIIIs "ldy ...,.. COlllpiled by C. lteouJi Ind 
It. II. Sa ... (IDpiblilbd 4a, 1913) prlmriy fIolll III. cIoU of SIllIIII .. d LI80h " ! 19711 
T .... ' · 1. n ............ Iad by f.ll piID. IOlolioe' (or III. 19'9 Hlba .. Latl. Mo.· 
.... unIIqllllOl [0011,,19141, (or III. 1913 80rIII P .... OInhqllte ooq ... oe [00 .. ,,19851, 
.. d by (oal .. a .. lslll. (or Orul Bum IlftIIqllte. b •• d o ... dace WllYe .. &lyse. by 
P.IO. (19141. 
I.(oraotloo lOtI. fIolll (.11 piID. 10 .. 110 •• 18e11de Ill •• lriI:., djp, .. d rate of 
.oeb DOdai pllD. ((ollowloa III. Akl .. d lticll.dJ' co .... IIo .. (Pia .... , ). TyplcaUy, 
, ..... _Id be IllluiJla (willi OIly III. _ .odoI pllDo olriI:lI .. d djpJ alvl.) or hlcor.'ect, 
.. rat .. WG'O caIQollted fIolll III. olriI: .... d dlpJ o( III. _ .odoI pilDu. n •• pd .. ed 
..... _ o( aD (ocal .odI .. lslll. II .1ll.llllrizod to Appudls C .d 'T' u •••• prue ... d 
hi Pip ... 1. nOlO all lbow III ....... 1100 ocroaa III. On. Buto II ... oraDy N· S In 
Iclalto. Moo ...... d WYOlllto .... d E·W IlIIO.aIIolllll. lUI of 111.0". Bum. 
NUl III. USOS m. of AIt • ., .. d Alaermls ... (19131 w. IOn.d buo III. homo· 
.... 0 ....... 1.IIo.ed I.llef, .. d III .. lOn.ed ICCOtdlna 10 .... I'.de JCaIo. Sill .. mln y 
of III ....... hi III. Alt • ., .. d Alaermls ... USOS 411 bod .. .,hllln 1Is104 hi more "'In 
OD .... , III. onIor o( pret_ce (or ocaIo lied _ Ah It ... lit •• II .. .. 4 baDy '" if • 
ai'tea neal _ IiJIad II •• oIllIer of Ill. OIlIer .tal ... N .. ~ III. prim.,. 410 (or uth IR. 
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Fi&- 1. Tendon aet froID (.11 plane 1011tk;o.L no .. _nd in thb ".dy were from Smith 
~:J4~dh (1971), Do.r (1914), It ..... ond Cooch ( .. pobUsbed dMa. 19n), and PI"on 
17 
_ ....... 10 .... or til ....... owIy auu4 USOS lie, ror th .. wu USOS "'ap i. 
10 II, ..... O ..... boJa .. d RIdoIU', (19'61 equdo"" 
II, • ..... -1.4 ( I~) 
II, • 0.7611, + 1.6) (12b) 
10 ilia oqudol (41), or (4d) _Id b<I u.d for m .... . . de· "'om •• ' ", •• cnlo ... If ,b. pr! . 
mary IIa _ ... 14 daplloaw of .... ai' fo .. d 10 I USOS 1IJc, tho .... , wllid! mOil 
doNly .lIdItd 1111 USOS.onIoa _ .... ed. 
AIIeT III. primary au II. _ bNoJbI 1010 conforml,y with the USOS II., k 
_ IOned 1010 du<>aoloJj<&l order (occulo.aUy .. CDU wue "'" of .qlencc) ond all 
detecl.lblo dap_ .01 aIr.edy .IimIoMtd wue deloted accordht. '0 tho criutia tha .,y 
two .n.aU lb. 0CCIIrrc4 wilMa 10 ItCODdJ _d IStm or ucb otbc.r were coasic1cred co be 
thl _. I,..nl. nl otiJInal primary lie coow.d oboll I" doplicaw. PloIDy map l· 
... , ","id b<I cak:alalcd. 
STRAIN RA l1!S PItON Sl!1SMICITY 
SCnlD _d claf' ...... I1 ........ CIIca._ fro .. 110 • .-tJoq .. to cIOlI or. pve. in 
clatail ia AppeDclil O . N .... 110 ..... IU for 110. NortIa .... Utili ........ Cllallaed prev!· 
oosly by Sta!.lt "' II. (19104.) . A ..... ., .. f 110 .... IU Tor.d .e. b pro .. Dead in Table 
6 .d ill Pip"'.. TiIII. porIo4I for p.n .... ., a:cordio. 10 110. da. available bu. 
......... nDy fro.. 1900 10 1911. Pip", • abo "'c""". for eo .. pa-lsoo som ... f 
AoclanoD'. (1979) .... IU fot ... 1110_ Callforola .. d Hyadm .. .,d W.lehcn', (1913) 
... IU for 110. Padk Nortb ..... . 
n ..... tII .... IU silo •• Jliilletpal e ........ dJrectIo. of CllC1ldo. for lb. 
.lamkaUy IICtlvc plfU of lbe Ore. BIIiD. £.W e.llCapon was cs:ped.aDy prevUcat on the 
_d in Utah, ...... 10 ...... ""d lOa" NW-SI!. Som ..... plio.' ...,. in ... 1111 Utili _d 
&10 •• 110. Utah·N .. ad. bonIu (wo. U, 20, 21 .,d 23) wile", 110. priaelpal ho,izo •• al 
JUaiD COfT'UPODdad to comprudoD rllhu m. ulIndon. 
TIle CIlIeroI W.ItdI troD. RlllaD (or .. II) b. bad U.1It earthquake oedvlcy In 
bbtorio tim •• d SO b •• low Wormotlo. r •• of oDly 0.001 DIm! , • '00 ..,an .0 b. ,eU· 
&1>10. 
n. Colontd. PIa .... O ... Ba ....... lilion 10 •• ( ... 20) may be ... a •• need 
by lb ... ""borin, N·S C:ODlpreulo.. n .... eroI UtsII .e, w.1d .. em .. oaraphleaUy '0 
be more eIo .. .,. .aoda .. d wItb lb. 0 ... Ba ... ; boWl .. ', b ... , lb ....... orie ••• lon of lb • 
.. , _ cIa .... "'04I prIIII.Oy frO., , -ale ..... wItb , ..... tnII:aI eodal pia. 011 Ib, 
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D.(o~ •• tio. Rat. ( •• / .... ) 
S ... I. R ... (, •• ) 
\ 
\ 
Fla. S. GlUt Ba ... lslDlally da ........ d ltnIiD/daforallloo ..... lII.ath .... I'P val .. 
iJ dcformadon rae iD lIua/ a. botcom. ,. •• " stniD r •• in ,. 1, (.coed Dlmbc.r ls po .... , of 
10): • froID Hyadm ... d wtlcllon (1913).' hom Aodanoo (l979). 
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__ Iud _ a uaJo .... otriU-lIlp nnt. "'6.1. 1966. nil 101.000 Is 
......... k ... 110. _ orInUlioe _ .ot ..s.q ... 1y ....,.olOd for. H ....... ' . ,bls 
1Irib-tllp ........ 0 II dot Int oI •• y"' ........ d ..... _d _011 10 ....... N ... d .. 
n ....... daformllloo .... __ • __ .................. of til. 
0 ... Ba .. aIoo, til •• onIo .. Calitorailo-N.nda ...... (1 .6 ID""a). ID W ... .c.ntral 
N ... da (7" .ala). aIo.' .... Walkot Lao. (2.9 malo) •• d ill .... Oweo. Valley (21.0 
m""o) •••• 1. 4. 5 .d 7. Otf ... Illoo ...... Owoo .• Vallo' .... - .. ooptioaoUy blah 
_. of .... 1172 II. 1.1 OweD. Vallay ........ U . 
A.ockot ....... of IlJalIIInia .... m<I 010., .... 0 ... BaiD· ••• 1OrD border. 
Ooformlllo ..... of 1.0 to 4.7 mala ... fOODd ill ............... trnd of .... ISB 
cit .... : for .. _p" ..... H.ban L .... I V._. P.t; H •• I Valley •• on.b.11I Uv.ll ; 
C •• " .. U .... ; .d U .... ·N ... d. _ ... ( ••• 12, 15. 21 .. d 23) . 
n. dafonalllo. ill .... Catralldtllo ... _ d •• prilscipaDy to til. 1911. M7.3. 
_ Put, ldaIoo .... nc. .. d doot .'" II .ldIot of 110. _ " .. cia .... tIoald abo ••• n. 
.... 
Note III ......... d AlcIono"'-. (l9I]) .1Ip1d 10m ........... q •• tc. In 
... onI N ... da _ ...... 010 ........ aDy fOODd ill III. lit ....... n. Dille Valley IOd 
P ....... P ••• N ... da ....... ___ roo • ..,.11.010. of M 7.1 .. d M 6.' by TodIcr 
(1951), ......... d AIpnB .... II"]} ....... v ... lilted .... of IIIL 6.9 .. d IttL 6.0. A. 
OUlad .. 1Iot ......... d A ....... •• aatolo, _ OOIIaldtnd .... attaUd. Who til. 
........... doI ... _aIdtnd. dot W ... .c .. " .. Nn ..... yIoldtd • dtformation "'. 
of9.1 .. ""a .. d a.ltala rItI of 1.2.<lo-u/ ... 
ElCOP' for .... OweD. Valloy .... dtformllloo .... ID ..... rapidly dofonn in l 
...... JOt' hom 1 00 9 ID""" • _t 10 11m ............. ID ocker ... of tile Or .. , 
BalD. HOWI ....... 07 ... 10 tIIo ............. ' 60 mall dtformllloo TIll fOODd ... til. 0._ .. I (.ote til. luat of .... 0._ ..... o .. nt calli. ho ...... 1151 III. ' .1 FOri 
T.,.. ......... prodaood b, frI<Ure ...... S. Aadnlo f .. ~ 1100 ..... 10 ...... of Ill. 
Ia oddIIb 10 IPIliII ,ortaIoa. fa IInio .d cIofonllltlaa .... ".cIcJ, It is obo 
10 ....... 10 ..... _1aI ,ortaIoa. 10 .............. of ............ borboallllU1ill IIId 
dotonootJae nlOL Pip .. 9 ........ jut ............ borbo.1II ....... &Ioa "don .IOCI. 
&ted ... ........ Th _ II10WII repro.al ..... 1018 •• borf2A>alllllt1ia ... ues In 
.... .... di&JoIIIJed .................. ..,....... n ........ Sole Lat. IIId p,o,o 
.... ( .... I •• d 20) __ aot Ioc:hoclod .. Pip .. 9 &10 ...... 1O.1lI Sob Lot ..... displ'~~ 
..... 1Icoo1 ......... d .... Pro,o .... 1& ouodoIad willi CoJondo Pili .......... es. 
p .... 9 ........... 10 ............. onJo .... 0 ... 1Io&/a. laOU ... 1rII ldallo IIId til. y.l· 
_ ... Pan ..................... aa.. dJncdOII _ NNE·SSW. In til. lO.tllcm 
•• 4, ..... priIIdpoII, laW 10 ........ v .... • 4 10 ........ N ... d .. til. dlnctIo. of mu. 
Ia ......... &Ioa _ NNW-SSI!. TIorooabool ...... acnJ Oruc 1Io&/a. eo .. priM4 of Nevada. 
v ..... • 4 aonJo-.. Calltonola. •• cer.aoa is oIioacad a1aoec ucllld .. I,E.W. 
O.fono.ioII .4 IInio ,MI, __ also caIcoolll.4 laOU 1110 •• w. 0,.. Buln 10 
•• Ia .. 10,",, __ Wormaloll .. e. (110 •• proA1e. 8-B·. 8-B" .. d COC·. Pi •• ,. 10) 
n. c:oapoeata of lb. ckfOl"aa:1oG till. IIoD, .a:b proAle were lammed to &ive the 
Prollo 8-11' •• JIa ....... onJooro CoIif ... 1a. N ... d .... 4 .ortllem Vlah hod • 
10.0 .. aI. Mformaloll .... Prollo B-B" b .... 1· .... 1 u.. wltII .. 1.4 .. mi. ,... Th • 
....... ,. prolk. COC·. is III •• 1 • we. u.. LZOU 1O ........ m Colifomla. .. ath.m 
NIYada. 1114 lOatlle,. V .... . H ........ Wormllio. , ..... 3.5 mmla; bo ..... ' . II aw.n. 
Ville, cIof .... aIoII 1& projccecl .p 10 CoC· • .... Worm.lo. ,lit iIIere ... 10 29.2 mmiL 
(n ...... &Ioa .... fo .. 4 1100, ...... proIJa .. lllcad ill Tobie 7 .114 .. Ibo_ In Pip,. 
10). n. cIof ..... Io. ..4 Itt... no .. 110 •• JIa. 8-11" .1 eondclored "'" mOil 
" 
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·.L •• V.... ·· -.. _! 
'., . j'\. - .. - - ' -
" L., A_,.I.. I 
A-A' J., ..... . \. ... [1015} 
1_ I ' T"'1t .,,,et, .. "r.h. Nor'''.f llil P,.fli. 
1_ I· Thh mllly" f-W No,t ..... P,.III . 
C- C' TIIo:, .. . ch .. E -'fI So",".'. P,.hl. 
o 100 lQO_ll., 
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FiJ. 10. 0 .... Basin rqIoo>.IIuw:nslon. A·A' Is ""'" Ionian .. al. (191S); B-B" B·B", and COC' 
from this lady. Val ... In __ below COC' lncIodcJ derormadon r:om OweN Valley, Cali· 
romiL 
T ... 7. " ula •• koriroolAl 0,.. BIlla IInia '.', 
cIol ....... ..... d roW ..... sIoo 
flo .. tit •• d odI. ltIullu 
Il.r_ • N.tltod 
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A·A' 
Wnp. (1976) • pololJ 
..... 
... tIt 
Prolr.u (1977) • pololJ 
Tko .. pooa .d .. m (1974) - pololJ 
bOIl •• 11. (1971) ..... 1oIJ 
ZDbldt •• 11. [191.) - ••• .,. 






I H ... iIIoa8Id M-JUS (1966), s.. ..... (1971), 
Owb (1910), Protr ... (1977) 
2 Lach.bncll (1979) 
3 WaIJJco (1971), TkomproD .. d Borb (1974), 
O,..."sr.ldcr II 01. (1910) 
4 O ...... sr.ldcr .. 01. (1910), ADdenoD (1979) 
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........ toUr. for III. 0 ... IIMIa boca. of III ... 1nI 1oca .... ad IIDu III. 11 .... ee 0' 
III. Malia ._111.,. ad da' ..... IIloII,.. __ , III .... ltIIiaIItf ...... d. A·A' 
r_1II •• flo. Jor4at .. II. (1915) f'" w.r .... porisOtl . 
NOlO III. III. dot ...... Io. ra II .... ilia twIco .. blab io III •• on.btm Orel1 
BuID ,b .. It II ID III .... 111.,. 0 ... Bula II III. Own. Valley ... II DD' conllderecL 
WII .. I1tIiII rIlOI __ coasldore4, " _ fOODd III. lI-B' uperineod 2.7 • ur" l .. c. ll-
B" 710_ 2.2 • urI< I •• ad C·C· 710_ 1.4 • la-" I.e; III •• onIItm proal .. 
dilplayed ...... twIco III. IUD ru of III. ,,"tllen proaJo ..... 1iIt •• , with defOf1llI1Io. 
r ........ tu. 
COMPARISON Of CONT1!MPORARY 
AND PALEOSTRAIN RAlES 
To darify III. role of ,III .. 1I.1eaUy dallr1lliDod I1niD ..... diIeou.d preylo.lly. 
....,p ....... willi ItrI!a rllUJ , ... d willi odic, •• lIIoc1J .e ... rul T .... m.llloc1J '0 b. 
oddreaaed bere .e aeoJoslc .. d aeodetlc de .. ,.iD • ., •• 0' .tr" , .... Th .... with Orel' 
Bula ..... u... "0' c:aIcolatod by odIer ~ .... aJv. 1allaJl' lalO contempo'ary Yo"a. 
poIeomaiD ,. .. Ia 11111 reJioa . 
SlraiD , ... Irom .... 1oJIe dMa (.LIp ,.e ... flUIU) we,. d.,umlned Ulln. I 
OODVeniOD of rult dip r.e. to seismic momeat. Mlppcd slip rllea .ad flUh plale 
Icometriel were used to dett:ll., inc only the sca1u momc.nt (oUowinl the equation: 
(31) 
From thil .bmk: moment Ind the "'" of the ,.It clisplacemtDt, main tile can be found 
lIiDI: 
• • ~ ('(""_.1979) 211/, I, I, 
WMr' ' •• 11 and I,. 'tfOi",", 
1 • 0." (0." S 1 S 0.96) 
t. ICttJl4Io Itr'tIl!t rtJItt. 
(13) 
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Ii • • ~ ..... , ,..,.. 
"' •• nll for , .... 10 Ill. _ .... U. S . ... caIaola.d p ... IoIlI, ., R. II:" S .. IIII It 01. 
(ODpo.lilhd ..... IPI4) ••• 10 ........ f.k ~ .f flY .... ;0, •• f Ill. _.m U. S. 
f.1II aII.we 10 Plp11l II. SaitII .... modo iii •• caIaolalo ..... 10.40' f ... clip. 11111 
.... men.od borlzo ............... " • fottor .f -1-' . n. flY clip •• mp<ion wII 
•• d 10 iii .. "ad,. A .. of Ill. f.lUo. raaad trom -10.000 • 10 10 ... L "'.m.n".,d 
_ nu. f .. iii. "' .... frott .... dtwalood troD '.k _,",caUllo ... d slip .... by 
Sell ..... d Copporaollil (1914] . P.odof __ .... calcalaed f •• tOm .... In 
_til .... CalIf' ....... ' Aadtno. (1979] ........ Iac.Iodtd 10 Pip .. 4. O,.1oP: ..... 1" f.r 
iii ....... Put. 1 ........... troD Soots .t II. (1914]. 
no t.ks ......... pod f .. liI ••• dy 1010 Ill. _ ...... _d 10 Ill. _Ismlc 
IInio ... dt ...... Mio. wilen _ .... FIp .. 12 all ... Ill. on ..... f tOm. Ill. f.lt. 
troD Pip .. II ... aop of Ill. _ .... U. s. n ..... u •• m •• t ........ dot .... ln.d 
.sIn. oq •• 1on (ll) .. d Ill ••• mmed. n. cIirutIon of .. tend ........ uod ,. bt .11'· 
."... ... dIo(OII ... L 
n. prlml!f! dnwIIoctJ .f Ill. poloal< u. lie 10 lII.ir illulln .. lo ... d Lock of 
""",p"WI.a. Pint. 10 rwdt. f .. do. ro.lII 10 ... ""mp ..... 011 01 .... f ..... mu" b. 
Iododtd _d .... od __ nu sIipI. .... .d d1spLocem... ••. Wbile do... • • 
••• .-. rof ....... 10 80"""" .,d <lo ....... )' f.ks doro • ." .. t do. "alon. Itu do .. lOll 
bod slip nus. P.1t dlpo • dtptlr .... "'0 ... _ .... ., o .. lm.ed .lnee low ...... no, · 
msl I.1t 4ips yIold blabu borlzo ......... _ rot ... tim..... Second . .... if Art.,. 
.. _m of rc ..... odequt •• d on ....... f.1II blY ..... aldled 10 ., .... o.ly W •• 
..... q ...... 10(6.$+. will b ... """,.ted .y .rt_ d1spLocem •• 1I 10 do. ha pLoce. Con., · 
q ... tJy. IDdtroaimalon .f~OII11IIo 10 ................... _ . 
PsIoodof_.1on .... yIold do. blab'" .sIoes iD CWO roaJoo. (Plpre 13 .,d 
ORIG!r·:r.L !'r.Gl! \5 
Of POOR QUAlITY 
Fi • • II. W."UO U. S. faa .. mop. 0 •• lrom Smitlr ., sI. ( •• publisb.d dII .. 1982) 
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150 300 ~;lo ... t." 
U'II 
\ 
D.lo •• alio. R.te ( ... 1,.) 
St.-i. Rate ( •.• ) 
F1a. I J, Or .. , B . .. plieolUliD .. d deformatioo ..... from aeoloaic dilL Top val • • Is de. 
(orm.ion nee in mml .. bouom .,alue is strUt rife in ,-I ( second numbu is powu of 10). 
$2 
Till .. '). HlP dor .... Illoe ......... do_IIIod ror Hdan l.IkIlV.ao .... lOII. P .... 0.2A 
• 1IIa; .d. W,..III .. 0.74 alii L Hon. Ill. 158 ell .... (rom. "'..5 ..... d III Uub '0 • 
NNB-SSW ...... 10 ... 111 .. , ldaIIo .d __ W)'OD\III • . Hlab doronn.do. rat,. wo .. 
abo __ for iii. Co-'II'II .d 10.111_ U ....... (0.31 .d 7.4 18l1li.) ""e .. the ISB 
dI ......... d flo. "'-S III 18011 of U .... to E·W ill lO.th ••• "'evodL Co.cenullion of 
dororallloe 10 111_ .. aloe. 10 ... dI loa proeolDced III paIoo ...... ruulu thlll k Is in 
..... 1<aIIy do_lood .... IlL 
DIU for Ill. _ lido of 111.0 ... Bllio wall co.oIdo .. d ineompkll .. nllin, in 
.nlt .......... or ... dof ..... 1oa r.... Pip'" 14 oIIows th. both the e., and .... , 
...... of the 0_ Bllio ,..,. upotloacod II( > 7 ..... q ..... th. prod.co blab defo,· 
.Illoe. nlo ...... do .... lllld .oIa, poJo&lc ... (Tbeab ••• d W .. IWOttb. 1912: R. 
B. San It II. IDpabliabod .... 19.3). 10 llleo.ploll r.1I .ady _ the problem. no. 
Oooclolk: __ 10 •• d _pJalo ... tworta b ... been .. ,d by .. v.,aJ 
-un to do_iDa atnIa rau • prillllrily J. SlY .. (USGS) .d R. Saey ("'OS) ",d co· 
-" ..... Por parpo •• of comparboD. SlY ..... (1913) RmmMY of JUlin "'ea of cllft'ercn. 
USGS uiIaw1lioo .e_ .... ,d 110., wJtlo modl!Clllon. ",d oddilion. ,,,,. fIom 
SlY .... II. [propria!, 1915) .d Sail' It II. (1914). 
So., probloJD. IIIOCiIUd wJtlo pocIolk: dotermllladn •••• "'oen"" meua .. · 
mull Mea. of mooDJbt'.l Ioc::a.ioa 0( ••• l1'tlllcat ataioal .4 iDCODIUtCDt mUlurlna 
tedlaiql'. Also. tlelOl' in LIle ... r •• ':11 of pode:dc mu,aremCDU b the rpwacncu of 
....... m.nU th"",p ... ,III. we"." U. S. willi the uceplion or Collforoia. ne .vlilable 
pocIolk: dIU ... pAIO.lId ... Plpre IS .d Tobie ••• d 9. 
Oeodelk: atnIa rat ... 1 oaly available ... oboe. balf of the ...... lidered in 
'3 
Till .... Scr* .d dof .... 1lloe r ....... red .010, 
......... allalc. .d ...... Ik: ... 
OooJoP: Selami< O.odelk: 
D.f. a.. Scr*!\ .. D.f. a.. SIraIo!\ .. D.f. a... S" ... . ~ •• 
An. (_IIIIa) (ae) ( .. l1li a) (.e ) ( .. l1li.) (sec ) 
0...101 • ", .. od. 
1.4a10·17 1IorcIo, 0.19 
Orevlllo 0.' 1.6.10.
11 
"'0<1111,. CalUorell • 
2.6.tIO· II 2.1.10. 16 
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W .. , .... tn1 
!.l110·17 1.0&10.15 1.6110· 1S 
"' ..... 0.01 7-' 2.0 
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5oI1l1oa. "' ..... 0.22 9.6.t10·:~ 
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H •• I VaJIo, 0.11 4.1110' I.' 6.3110.16 
"' ........ l .hIO·:~ , ... IO· :! 0.6 3.2210. 16 W.DeII Proa. 0.23 0.04 
Catb. Valloy 0.10 ~ :;::~: 17 0.29 l:~::~:19 501 th SaIl l.Ik. 0.03 0.001 
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17 0.06 :i~::~·16 C4a,," U .... 0.3' 1.la10·16 1.l 
501111.", U .... 7.4 9 ... 10.16 0.23 4-'110.
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U .... • "'OV'" 
-4.'"10.16 IIorcIor 1.0 
• flo_ Scoa It II. (1914) . 
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D.lor.atioa Rate ( __ /yr) 
St .. i. Rate ( • •• ) 
Fia. U . Wute.m U. S. pocScUcaDy c1ctcrmined elcl:Ddonal deform.ton and maiD UteJ . 
The top namber is dcform&LiaD f'IlC (mml l ) md lbe bottom b strain rile (,-I) . The 




T ..... 9. Oooclo!Ji:;lly ._a" "'* _d dolo ....... o. ,au 
Priodpal 
O.t . ..... ~. f" 0., . .... "i ...... f'le E .... """ 
N"- -(11) cIInctIoe (.all) ( .... ) (.11./1) ( ... ) R.I.,.n« 
J~ •• c.. 191~ Nn"til,o 0.9 9.5a10·16 1.2 .9.5a10·16 
-
1971-79 N'1If>w± tf' 1.4 l.2.aIO'U 7.7 .3JII0·U 
H.ford 1971-11 N5"E± 14° 1.0 .E.3a10::~ 1.6 .1.3a10::~ I 
H.b .... 1973-14 N14"1!t 1° 11.2 • . 9a10.16 2.6 
.1.6010 16 2 QacIu 1972· ... N57"w± \30 0.6 3.2a10.14 1.\ -6.3II0:14 2 Sb.IwCou 1930-76 'NnOWO ' .0 1.6&10 15 ' .0 .J.6IIO.U I 0.,.., 1~n-79 N74"w± 2° 7.3 9.2a10' 15 2J .'.9a10.U I 
StoIA "011 1972-11 NII"w± 2° 6.3 6.7ItO' U 2.2 ·3.5a10 16 I N .... 197~ N63"w± .0 U 7.lI I0: 14 0.3 3.2I10' U I 
'oilu ",,,, 1972-10 NII"w± 3° ].5 I.\IIO U 2.0 -I.9IIO:U I Pair .... 197~79 N74"w± 11° 2.0 1.6&10' 14 \3.2 ·3Jo10 I' I 
, ..... 11 1971»0 NII"w:l: ,. 2.6 1.0.10:15 1.4 
• •. 9a10' U I 
Nodlo 1973-11 N43"w± 4° 2.4 2.5110 U 2.0 ·2.5,10' I 
Slcalalo< 1972·79 NII"w± ,. 3.6 I.hIO:U O. O. .15 I Lo., PriolA 1972-10 NI7"w± 4° 6.1 , .1I10.U 3.0 -4 ... 10.14 I 
''''0 I97HI NtI"w± 2° 1.7 ;~:~.U 4J .1.0IlO.U 1 C ..... 1977-1/ NI9"w± 4° 20.3 1.1 ·2.9a10 U I 
Lot Pedn. 1973 •• ·.IA 'NI9'1! 9.4. 3.!I10::~ 11.5 -4JIIO' I , I 
, .. cWo 1971 .~.9 "N76'1! 2.7 UItO. 16 3J -6.0IlO:U 0.1oct 1973.2-10.9 "N14'1! 1-4 6.3110.U 11.2 .,.1I10.U T ......... I 1973.7-10.9 "N77'1! 9.4 3.5:10.15 10J .3 ... 10. 15 
C .... 1974.3-11.3 'Nlo'1! 4. ' 1.5010 15 6A . , .hIO. I , A ... 1974.0-11.2 "N17"w 4.0 2.,I10' ., 6.6 ,UI IO U SaIlOll 1972.9·11 .1 "N19'1! 16.1 4.4110' 16 24.2 .7.0110' 16 I 
Socorro 1972· '" N"'''I!t 1,0 0.1 3.2110:15 OJ -6.lIIO: I , 
2 
Own. VlIIoy 1975.79 N69"w± 11° 2., ~~::~.U 2.1 ·~;::g.U I SoIl \.oil. Cky 1962." N16"w± 1,0 1.9 4.0 3 
"" ... ncos: I) s.. .. [191l). 2) s.. .. 1.11. [preprtol, 1915). 3) Sa.yot II. [1984) 
........... tta ...... ..,.. cJo. &0 III ........... red M •• icaDy; bow •• r. 10m,. 
.. .. III. fIOdotlc .... __ 1G-20 da ....... (T"''' '). 
O.ndodcaDy do..,..lIIod "'* rib ...... ~"'Iy \alpot .... IIlJmlcaJJy d.te, . 
IIIIII.d CO'.1OIp1OU owto, 10 .... 111 _p .... dIII'vn .... Oooclotlc D"-b wo .. u.ally 
thru 10 I •• 1iID .... alkr .............. d III ... IJ lI04y .4 f ...... ed oa .... most 
oed •• 1y doforr.fa, ,aslo... eo.. .. q ... tIy. "lper "'* rib. _lei ..... pccted fo, ...,. 
dotlc .. IWOfIt ....... 
n. W*u La ..... ( .... S) ... Ipp.lnat uamplc 01 dJJ'fertal .eal conr-
....... dlII'vu. COOlllllporwy IIrDIo "'II. n •• 1J .. lcaJJy.d podetic&lly dotcrmill.d 
.ltIIo nlII f'" ... 10 ... clilrcr by ",",Oil • onIot of ...... do (1.3 I \(1'''' 10. IOd 1.90 
11i"/ •• .. rp«tl •• Iy) . Ho .... , ...... Io .. k IOd pocIotic dol .... ....,. ........ IU fo, the 
... --. 2.9 III"", • from ..... q .. b d'lI IOd 3.6 1IlIIII. 1II ••• rad pocIotlc:alJy [Sa • ..,. 
Itl3). n. SlcalJlor f.k _ ~ ... Iy ....... rca of 111011 deformllioa in thlo ... ODd war 
-plod in ...... lII.thod&. Th .. wII ......... dIocrepODcio ••• llimlolled. tit. roau ltiD, 
Wo,....Ioa ••• ",",011 1cIo.tlc:a1. 
T ..... , ........... paIIOIt ..... , ......... cnlJy oae '0 .wo.,den of ", .. hud. 
- th .. CO.lll11porW)' ..,. nlII. n. OlOOp\loa. to thlJ pam ...... : I) tit. Lo. 
A ... III, WYOlllfa ..... tIt SoIl \.oil ..... th.,. U .... . .. d .onbtnl W .. 1IdI froo ..... 
wIIoro .... poIoodcformllloa r .... of 49.3. 0.74. 0.03. 7A. IOd 0.25 III"" ...... 1I •• Ulcan.ly 
"au tit •• loalc:ol1y dell,...in.d , ... of 1.2, 0.07. 0.001. 0.23. 0.04 . .. d 0.13 mml,; .. d 
2) in .... I.doII ... Wyolllfa .. 0.14 •• ,...0.12 """a: ... 1nI Califomla. 4.0 ...... 1.1; Cadi. 
Valley. Ullb. 0.1 vem. 0.3 mlll/a: .. d tho ... th ... W .. II'" fro.~ 0.31 .cr ... 0. \3 I11m/ • 
• - wII ... p ....... eno. Mlamlc:a1ly delCnllfaod dofo,...l<Io ..... --. wltltfa • factor of 
foor. n ...... u .11111 th ... iatoric .lJIDlcilY .. d dolormllioa fa ........... d 
"'0 .. be ....... _ tit. ..,. ....... "'ca cit •• 1JID1e ........ 00 "au .b. the 
pk"lIOiOIIt diu". ~It .... 
P ... ...,. nIU .. Pip .. \3 olio oIIow ... 4of"",.I0~ 010 •• til. lSB, up \0 
7.4,.l1li. ill til. SoItII.tII Ulall .... _ .......... 010 .................. of tho 
0 ... 11M .. willi .p \0 0.08 • ..,. la ... Wat.('.oatnl N.ud .... ) . n ..... 1. is the 
owoU" of til .... 111 4oWID .. td .Iia ...... q .. to U. wII ... clef.,.,.."'" ........... the 
ISlI ..... 'IP • 2.1 .. .., .. la ... H ••• Lalr.oI y.lIo_oo ...... 4 4of""".100 , .... 
Ia ... __ ... hlf of til. O ..... la ...... ,..,. .7.5.""" til. W ... .c ... tnI N •• ad. 
.... nb 4JI[ ...... b prob"'lJ til ... a .. of Iaclt of aooloal< u •• 4 ... ponI.lriallo. In 
..... Ie ..... I.y. 
Aaclonoa (1979) coIca iaItd .... of 2.0 • ..,. cIef_Kioo ,.. Ia til. Lo. 
A...... ... co.pa-04 \0 1.2 .aI. (rom til ..... q ••• co,"rillllioa. Lib.... bo 
,Slim.04 4ofo ... 100 nIU of 1.0 .4 1.5 • .., ... til, 0.1oci: .4 Owe •• V.lIoy ••• 
wIIere .... ldIy ..... wo" 59.0 • ..,. Ia til. 0.1ock ..... 42.1.0 .. .., ... Owe •• Valloy. 
coo .... pon'y .. 4 paIooclaf.,.,.llIo. ",.pa-ilD •• also .. ppon the .. islOnco of 
.... 0.010 .. W .... (roo .... taIc pp. n. aonboro W.1ldI Proal .0' (aru 16) con· 
uiD. til. W.1ldI ra ... til. prIloary art ... 1I ... lal f.iI of til ....... Oreal 1IoI1n. Arc. 
16 b abo ~ 00 til ..... 4 ... by ..... 1ca1Iy ......... (til. Coell. Valloy IIId 
H .... I Valloy ... ). I. ""'tr.~ til •• onboro W.1ldI fro ..... ba ..... qlleL Lou 
til. 200 ..... q .... b ......... .-404 ..... Ia til. III' 71 yo .... n. mulmam mllD l• 
.. 40 ..... q ••• \0 be ..... r4ocI 10 til .... darla, thb 1iIII. porlo4 - "t. 5.7. 
Smilll (1971) ..... ".4 til. tIIb '",lImlc pp' lion, til •• onboro W .. llch f •• 11 
is Llmponry .. 4 mIP' be ab .. 1ca1Iy IlIocI 00 • 10 .... tim....... n. 4ofol1lllllo. ,II. 
from .. lsmk:ily tOf the GOMeI'D Walla frocu .. 0.04 mml I .d for thE lOulbem 
W.atcb froo ... 0.\3 mmlL Ie ""'tr.~ til. poloal< ,. .. WI'" 0.25 mllll ... 4 0.31 
m"', .onb .. d ... tII . n. 1t",,1t p.ocIafOl1llIllo. val .......... til. CDOlOlOpa""'" 
",bmle q .......... b .. 40e4 .0 .. 010 ... 
c~.,a.-... u.....~ ... 
Brit ... ladace4 4erona'" • ..... of 10.0 .JIII. 00 B-1' .d 'A mllll 
B-1" ....... 04 010 •• til. _ .-.", • on proIla Ia Plpro 10 ",m,.-. _0 with deform •• 
110 ..... 40 ...... 04 fro ~ 
• It ... dIoL P ..... mp", LodIeobracil .. 4 Sa .. (1971) d ... , • 
• "04 5· 10 • .., ....... doa f .. til. 0 ... BalD Iia It 
• • •• low c:oalC:r"llDu .d thermal 
.- of ..... _ (T"''' 7) . Also, Jordon II II. (I~I51 .. 1iIII.~ •• , 
,gy I _lorm.lon rile 
ocroa til. 0 ....... of .... til. q .. ..,. from Nonb Am ricaD.~'-
• ' ........ Intrapla. Llaonlc 
modds, wlllIo til. IIlsmically 401lnDlned def .... Kioo 
,. ...... , liD. B-1" _ 1.4 mmJI 
CT"'. 7) • doso for - dilfe,..,u .. etllods. n. "plio. til. til. Nonb Am.ricaoJ PociS 
pia... 100 c 
• ..,... modalod by Jordm II II. (19151 .OY COIIIrib Ie 
• • colDpoaeQt to Orell 
BalD ...... doa. n. ",.parisoo also 10l1li \0 tit. co. cladoe tll. 1II00t or the ntaelloD ill 
til. 0 .... Ba .. II .. ....-d ...... q .......... d "-".,_ L 
U'I"'-'-'W "ca.r •. 
n. IUIIa ,... fOlOd 010., til. prollJa ml1'tlooed "'0 .. ClIO abo be comp .... d 
'0 ,.alll from OIlIer wort ... (r"'le 7) P 
• or .umple, nom"",. _d Burte (1974) arri •• d 
• a deform.lo. , ••• 1IIm •• of 1 mllll. from 0........ . 
.. ....- dIlL Wria!I' (1976) ... d ,'010,10 
ua \0 dellnDln. a def ..... 100 
,.. co .. til •• onb.", Oroll B.ulo of 5 ... 7.' mml L 
Also, M ........ d Jordm'. (1914) Table 3 (Iododed ia T"''' 7) listed •• , . 
_,OrDIlOOn rlfel in 
til. , ... 1·22 m..,. derived fro •• Irio .. _ton' "'lUlu. AU these deformadon rife, ItC 
",.p.ib .. with til. I .C mllll. roa'" b ' . o .... d .. tills ... dy fo, proS .. B-O". Also, Wriab' " 
(1976) ... tII ...... roA'" ... ro 37·10 I l1li 
. . m a· ",mpa-able witll til. deform.lo. , •• of 
3-' m.., a foood .. tIIis ... dy fo, prolle C-C' , • KrOll ",e IOIc.bcra Ort-It S.iD. 
111_ ",m,.-ilD ......... til. liaee 
. ..oloal<oDy llIf.rred .. d ",.,.mpanty 
..,.., ,. ..... ""'liar, til. mocb.bm til. focilJl 
• .. Oro. Il0l ......... 110. todlY prob"'ly 
ope, •• d III,ooaboo, Qllleroary 1iIII ... weo. Had til. m.Cob .. b .. Cob .... cI. we wo.1d 
I.tprte:l to M. are • ..,. dltrCt'lDc.. bI deform.ioa tIlCS bctwe.aI CODtamponry and pIleo-
_Kioo .. 
Also, coa_par&ry .ma. poIIOIIraIo ,.. ",mpa-bo .... til. Oroa. IIoIln 
60 
................. k: racorcl. III ...... peril .. up.,. •• clDa oIIort-tanD. local v.llbilily. Is 
...,. ... Iy • _ .... 1a4lcllor 0' ,...,. .laaldty COl ... &lo."..... TIlls .... cI .. lon is 
.010 ..... \0 ... bcllap 0' W ... oaoky .. at (l9.lt) 'or lap ...... 1a ... Id,y. In ,heir 
".IIy. c:ootempor-r vlriallo.' 10 .IIIDk: aa1vi1y .... determined \0 be oIIort· .. rm ,!reeu 
III. diJappa.ad over pariodI 0' ".Y b .. dRd> 0' ya.L 
SUMMARY AND INTERPRETATIONS 
n~ ".d1 till dlOWD lbM. 00 I ,.&ioall leak, contemporary IUIin ralel from 
acbmkity •• comp.ab1e with Jtllia I'" determined fro m modem. ,eodetic meuurc· 
.......... d with palco" ... 1n rIlU de .. rmiood froID .. oJoP: daL 
RepmaDy. m R.W Orc. Buill e~lCDdoD tate of 8.4 mm/ . wa determ ined 
froID .. lI>q •• e daL LocallY. COD ..... por-r straIa _ CODccDtnted .. ch ..... 10 di1ccdoD 
0' III. iatermoa. talD Scis",ic Bck ilia .... ts III, Ore .. Ba .... ura bouDUY: alone the 
WC'JtCnl m ...... of the Orcll BallD: in CEntral "-evJda; 1114 ir j 10m J other lC"ufcd arta pri. 
m.Uy OD the repon bouDUjU. Orca Basm conwnporwy ddormldoa rae, in tbe fln,t 
·1.2.8 mmla were fouad in lhb IUldy. where rates of 2O-SO mml I were dc.tcrmlned (or 
1CtI .. Iourplat ... bd.ctIoa IOd "lOdorm '.I<In,1o the Padllc Ncnh_' detcrmioed 'rolD 
.. Ismld,y by Hyodmaa aad Welchc" (l9ll) oIIowin. th. Ore .. Bulo de'orm.ioo r .... 
from lCilmkity were. OD avertlC. (rom 2 to 10 times lower than pllle convctlcnor: ntH. 
Plue:nu of btab scbmidty 1Ild. deform.ion rile lion. the m_ps or the Oreal 
Bum &how lb_ mOll, -.d problbly the deepcs&, brittle rrw::ture ocean &Ion. these marlinS. 
TIl, IlnJl "'\c •• IDd opeolo. 0' fra"o ... reprucDtcd by thll ICi1miclty hl.e problbly 
allowed m ...... \0 In""do the li1Itospbere. IOd io IOIDe cue. relcb the •• rrace. FiJDre 16. I 
mllP 0' nrr_ vok:aabm ' or the I." 5 ID. [Smith IIId Loeclke. 1984) end 0' hiah . .. ism;· 
c.ally dettrmlDtd ddormldoft rats. lIIauu lb. brink fracture IDd nbseqaenl mq,nu 
Io ,nllioo b. pcnblCd alo •• the edaes 0' the Ore. Bain for • Ie., the lis' few mlUion 
,..L 
The mcu IIld rePonu deronn.ion rate renlLS. nmmariud. abov., naesl tbat 
c 
o 
tOO 100 .. 1., 
150 )00"""'1." 
OR:Gl,1;,' :l.GE IS 
OF POOR QUALITY 
. .. .... : ......... . 
'. ' .... : .... 
Fi, . 16. Western U. S. voica.Dbm IDd aeismkaDy determined ddormadon rates. Voanbm 
iJ from Smith md Lae.dke (19104) ad deform.ian ~u ate in mmJ L 
63 
brill» rr.t ..... MOD prodacod • 1111 prillclpol"'oiD .......... b ... .,. " 111'1 .ltImllely 
M prodacod by cnop .. d low • dapch duo.alI cooP1ia1 ill 1110 .~'-<n". II 'ollowslllOl 
010" ...... 1100 In 1110 a ... BIll" ba bo .. IJpraud a brink rna ... 1D cho opper 10 tm 
0' cho en ... TIl .. crup In cho wbo .. 011110 Ikboopbl" ..,001 ..... d ch. brill" JUlin . 
TIIo ob .. ",1lloa ch" "aIoaol briulo IUIin " ...... oomp.oblo 10 ocher uli· 
..... 0' ocraID ........ ch ....... Iioo b. booo IIpreDod ooo.ist.DOy II dapch. It .. Ibm 
20 UI. TIl .. II tno. OD I "Poool 1o.e1 .... o .. r ilion 11m. periods. TllII. OODU .. po'ory 
mech.ball {or suaiD rclelU lD the Ore. Buin IBllt have beea opcr.lu,lhroapoat the 
Qa.erlll'Y. 11 'ollows ch. rePoDoI lIistDlcicy ... .,..s IIIdicator 0' "1'" ...... It clvily. 
Ho .... r. 00 I local scale. IIch • cho Wa.dI rroo~ "istDlt ql 1t1Ull .. rollocu lap. In lilt 




















FII. I. OreQan ..... vada Bard ..... ,.. ....... thqu.". ~V catal09 
yr d.t ...... 19 tI_ I.t .... 10110-" ct.pth -Q no 9. cs.n ,.-
------- ---------------------_ .. _------------------------------
37525 536 O. 41 30.00 It'l 4B.00 O. 5.3'1 0 0 O. O. 
53708 301 15.00 42 24.00 ltV 6.00 0.' 3.50 0 0 O. O. 
56 110 837 24.00 41 30.00 It'l .... 00 O • 4.63 0 0 O. O. 
58 312 120'1 16.00 42 24.00 120 O. O. 4 .63 0 0 O. O. 
58 312 120'1 1'1.00 42 O. It'l 30.00 O. 4.50 0 0 o. O. 
58 '12'1 853 37.00 42 lB.OO liB 6.00 O. 4.63 0 0 o. O. 
5'11014 1434 4'1.00 42 12.00 liB 24.00 O. 3.'10 0 0 o. O. 
62 B30 133:5 2'1.00 41 4B.00 liB 48.00 0, 5.90 0 0 o. o. 
"" 128 1900 '1.10 41 36.00 liB 12.00 20.00 3.20 0 0 o. O. 
68 527 553 34.00 42 !2.23 119 44.'13 O. 3 . 90 0 0 O. O. 
68 528 B 49.00 42 15.72 11'1 4B.5'1 O. 3.20 0 0 i) . O. 
68 528 51 3.00 42 15.3:5 11'1 46.90 O. 3.20 0 0 o. O. 
68 528 1255 44.70 42 11.88 119 4B.72 O. 3.20 0 0 o. O. 
68 S30 35 5'1.90 42 IB .OO 119 48.00 O. 4.60 0 0 O. O. 
68 531 306 38.00 42 5.46 119 46.7'1 O. 3.20 0 0 o. O. 
68 603 1327 39.70 42 12.00 11948.00 O. 4.60 0 0 O. O. 
68 604 233 O. 42 14.64 11'1 46.50 O. 3.70 0 0 O. o. 
~~ 234 15.70 ~2 I B.OO 11954.00 O. 3.20 0 0 o. O. 
08 604 238 2V.~ 42 IB.e9 11947.15 O. 3.20 0 0 O. O. 
68 604 335 49.90 42 1'1.70 11'145.2'1 O. 3 .20 0 0 o. O. 
68 604 :552 32.00 42 17.28 It'l 4'1 .20 O. 3 .20 0 0 O. O. 
68 6004 622 19.00 42 12.30 119 SO.BI O. 3.20 0 0 O. O. 
68 604 1058 22.90 42 17.BI 11'154.00 O. 3.20 0 0 o. O. 
69 605 451 ~.90 42 IB.2'I 11'1 56.BI O. 3.20 0 0 O. O. 
68 605 51236.00 42 14.64 11'1 54.36 O . 3.20 0 0 o. o. 
MI 605 737 45.00 42 15.60 11'154.5'1 O. 3.20 0 0 O. O. 
68 605 904 40.00 42 16.'12 119 4B.60 O. 3. 30 0 0 O. O. 
9605 B20 38.00 42 17.45 11'1 49.91 O. 3.20 0 0 O. O. 
68 605 1408 40.00 42 IB.12 11'151.5'1 O. 3 .BO 0 0 O. O. ~ 
vr d.t. ariQ tl" a.t -n lonQl - " depth "'0 no gap d.,.. r_ 
------------------------------------------------------------------
bO 1012 120 56.00 42 10.00 120 O. O. 3.40 0 0 O. O. 
bO 101 2 1410 22.40 42 10.17 119 Sl.22 O. 3 .20 0 0 O. O. 
bO 1021 2t 33 28.00 42 12.84 11939.11 O. 3 .20 0 0 O. O. 
bO 1022 9 .19 Sl.:50 42 11.57 119 49.43 O. 3. 20 0 0 o. O. 
bO 1024 11 03 17. 30 42 17.21 119 :50.34 0 . ' 3 .20 0 0 O. O. 
70 102 205~ 11.104157.60 11841.90 O. 3 .10 0 0 O. O. 
70 103 801 56. :50 42 4.101 118 ~.25 O. 3 .60 0 0 O. O. 
72 113 357 33.10 41 35. 58 118 38.27 O. 2 .90 0 0 O. O. 
73225 1133 57.00 41 48 . 59 11828.79 O. 3 .00 0 0 O. O. 
73225 141945. 00 41 48.59 11828.79 O. 3. 40 0 0 O. O. 
73227 152 22.00 41 48.59 11828.79 O. 3. 70 0 0 O. O. 
73 227 41821.00 41 48.59 11828.79 O. 3 .80 0 0 O. O. 
73227 952 O. 41 48.59 118 28.79 O. 3. 30 0 0 O. O. 
73 227 1235 38. 00 41 48.59 118 28.79 O. 3. 30 0 0 O. O. 
73302 1128 42.30 41 49.8b 11832.75 5. 00 3 . 20 0 0 O. O. 
73302 1206 13.00 41 48.59 11828.79 O. 3.30 0 0 o. O. 
73302 121720.00 41 48.59 11828.79 O. 3 .20 0 0 O. O. 
73 302 1414 10.00 41 48.59 118 28.79 O. 4.10 0 0 o. O. 
73303 300 3.30 41 48.59 118 27 .42 5 .00 3. 20 0 0 o. O. 
73 :;03 334 51.00 41 49.20 118 40 . 25 5. 00 3 .20 0 0 o. O. 
73 303 33551.00 41 48.59 11828.79 O. 4.70 0 0 O. O. 
73 303 345 12.00 41 48.59 118 2.8.79 O. 3 .60 0 0 O. O. 
73 303 80724.00 41 48.59 11828.79 O. 3 . 40 0 0 O. O. 
73303 1004 3 1.00 41 48 . 59 11628.79 O. 3 .40 0 0 O. O. 
73 303 1852 4.30 41 :50.103 11825. 13 5 .00 3 .20 0 0 o. O. 
7330b 1049 :50.00 41 48.59 11828.79 O. 3 .00 0 0 O. O. 
73 30'1 330 57.00 41 48.59 11828.79 O. 3 .00 0 0 O. O. 
74 103 258 32.90 41 45. 00 119 18. 00 O. 3 .00 0 0 o. O. 
74 4210 2303 23.10 42 10.11 118 17.87 O. 2 . :50 0 0 O. O. 
74 724 155954.3041 30.78 11844.70 O. 2 . 90 0 0 o. O. 
7412110 2141 40.7042 9.100 119 22 .bO O. 2 .90 0 0 O. O. 
75902 144828.60 41 58.8b 11857.47 O. 4. 00 0 0 o . o. 
yr date orlQl t,_ lat-n 1009-" d.pt.~. "0 no gap d..-. r •• 
------------------------------------------------------------------
785110 2004 55. 90 41 410.101 11841.88 O. 3.10 0 0 o. O. 
80 411 104249.90 42 12.60 119310. 77 O. 3 . 30 0 0 o. O. 
80 411 1044 11.4042 13.19 119310.60 O. 3 .10 0 0 O. O. 
80 41~ 729 47.100 42 110 . 70 119 34. 5 10 O. 3.20 0 0 O. O. 
80 412 1319 210.60 42 1.102 119310. 29 0 .· 3.40 0 0 O. O. 
80 427 1354 34.30 41 59.27 118 510.40 O. 4.40 0 0 O. O. 
80 428 1355 34.00 41 51.90 118 54.54 5 .00 4. 30 0 0 O. O. 
80 428 1701 9.100 41 59. 88 118 54.29 O. 4.00 0 0 o. O. 
80 428 1707 10. 1041 :50.75 118 ~.8b 5.00 3 .80 0 0 O. O. 
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H31 - 4 .70. ::2 
E lgunvec.lnr !O : c.on.pOflcn l I " N. 2 a [ .. 
.uganvcntot I ' C . :; UJ . O.9( ,:': , O. ;1)2 ) 
olqcnv.elorZ"" ( v .q\.I~.U . I AI , 0. ~8B) 
el Qen",ec tor 3...: C ' . :::f)b. - . 39'~ , CJ. 07 1 ) 
690b04(IO::: 
Fault pl .l fl c {o lliuti on nu • .Lur 1 7 
"I ~ ' - 1 . I Qf::!) 
K2:!a 1. ?.,t23 
" 3:!- I. Ba+23 
3AV 
vec..A:: . - 109. 0 
vee.);: . - 11. 3 







4. 70 . 22 
1.90' 23 




f ... ult plafl6t l c. t,..,'. o - 2':" 1. dip· 3 '1 . ", 11P" - 4 b. dllQr.es 
.. w: d Cir~ ~I. ... n .: ... tr.' ... · I. dq~ 1I bil. ~ 1.p"· 114. dQgreo~ 
Hu4hCnl Hur ; . 1111":':: d y,,~ ~ '" !:o 1 . pvoc t ~ " C ( I.' .J l b. - . 9 1 j. . V.'l l.7) - 99.0 vecdip;a 'Z4. {) 
dyne - c . 
~~ 
~i 











:!.7v.20 H1 2 m: 
- 1 .28 .22 H22-
4.9.+21 " 32-
- 1.:!o+22 "1 3-
2 .. 0..+22 " 23-
I .. S.+22 " 33-
1 _ a.+-22 dyne - c. 
-2.0.+22 
Eioenvectorss ca.ponent ' - N, 2eE , l-V 
.'Q&nyactorl . C -. 310~O .. 90~ ,O.302) vuc. ~ . - 109. 0 
.19gnvector2- (O .. ~,O.181,O.38B) VQC.Z . - 11 .3 





3 4. Sl ip . - 46 . degr •• s 




r-.u J t plol.,.. uolut.on nuebur 10 
f"utt pl.' He: s t,.. ...... 2 30. dIp. 
aux l1.ry plan • ., a tril..u. 1. dip" 
Ho_enl Ko- 9.3.+21 dyno - c. 
Glipvector - (O.Olb, - .91 3 ,o.407) vec.lZ "" - 09. 0 vRedip. 24.0 
.a.tHll lensor 19 : 
"ll ~ 7 . 3v+ 19 
1'121 -
•• 3 1.0 
- :; . :; ... 2 1 
1.4v . ~ 1 
'11 2 1: 
H22:-"' 
M::;:? ... 
£lqRnvcctor ti : cOMpoflonl I ~N. ::. c.. l e V 
-3 . 3v" :! 1 
5.5.+21 
5.1So+21 
Rigun vef.tor , · ( - . j l l',(i."'{.I:' , ( 1. 302) VOC~~ . - 10'1.CJ 
'H QOflvec lor :!e. hf. 904 , (I. lal .If. 3Ga , 'Y L.'C.,.,.:. 2 II. Z; 
&HglHlVQctur 5 ~ ( - . :!96 , · . 39 ; .".07 1 ) VUL.U . .... 12 6.9 
bOOb0400:: 
F~\.lt f.,Il.lfl t> l.c..lull OIl nll"tbUr 19 
"I l- 1.4u+21 
~l~ 5 .1."21 
IOl- - 5.5v+2 1 
"ltCdlp. ".6 
vltc dap" 22.9 
vecdap " 6(1 .~ 
f .lui t pl.,lIc: ~ t , d er r :: ; 11. Lll f..I 3.! ~ 4. \.o Il P " . 46. dfitQrelt flt 
.uMil.ry piAno; .trike. 1. dap . 66 • • Jlp - - 114. deQr ... 
~t Mo- 8.3.+21 dyn. · c~ 
.llpvector - (Q.016. - .91 3.0.407) VRcaz w - 99.0 vQcdap- 2 4.0 
lMl ..... t tl!'fl s or 19. 





7. :;0+ 19 ... 12 --
- 3 . 3e+ 2 1 " 22-
1.4.+21 ... 32-
· 3 .le+ 2 1 t11 3 -
S.Se+21 " 23-
5 . 10+ 2 1 tel-
5.1e+21 dvn~-c. 
- 5.5.+2 1 
E'9.nvector~J cu.ponent t - N, 2 - £, 3 t V 
e' ouovectorl - t - . : IO,O.902,U.302) vaC. 2 . D Iv9.0 
eioenvector2- CO.904,O.19I,O.398) VQCA%. - 11.3 
~i Qenvec torj~ ( -. ~b . - . 393,O.971) v"c.z. ~ · 12 6.9 
bBOb04(oOl 




f.ult pl~ne: s lr ... e - 230. dipc 
.u~dl."V pl41olt: 5 trd ... • I. dip" 
3 4. s lap- - 46. degrees 
bO. ~ llpt- l1~ . dVQrR.G 
17.b 
22.9 
bO . 5 
~t Kg- 9 . ; •• 21 dyne- em 
1Io 11PVector - ( 0 .016, - .91 3 ,, 0. 4n7) v.e~z . - 09.0 ..,.cdip· 2 4. 0 
.a.e nt tenoar 2C1 1 
"'11 ~ 7 . 1c+19 
M:?I - - '; . 30 " 2 1 
r13 1n 1 . 411 +2 1 
EagonvDctor&1 co~pon.nt I - N. 2 a E" 
itA g80vltCtOt" 1- ( -.::; 1 () ,0. 9.)2 , 0 . '10:!) 
uiQltOvltctor:!:- (O.?Ct4.0 . 191.". 399) Ct' gcnvoc lor 3 - ( • . :!96. - . 3 9 J.". 871 ) 
bO"6l.J41)('\5 




-:. . :;e+2 1 "l ::Sa 
5 . 5<>+21 " 2l-
S.IIt+2' 1133-
vOClIz . a 109.0 
vue .. ::: . - '1.3 




1 .4 •• :? 1 
S.l.+:! ' 







Fault pl~ne Qolulion numb or ~ s 
fault plano: strik.- 2~O . dap~ 
.u.il~ry plano. strik_ L dap . 
f'totMflt f'to. 9.38+21 dyn.-c • 
• 1'pv.ctor e (0.016. -.913.0.4~7) 
.a.ent toosor 21. 





3 4. 5 1ap- - 46. deQrees 
bh. ~lap·- 114 . dvorues 




- 3.38+2 1 "13-
5.5cr'21 " 23-
5. 1 •• 2 . K'l3 -




- 5 .5."':;:1 
eIQQnvactor • • ' - .3 l0, O.902,0.102) v,< .. :. ~ 1 09.~ vecdlp - 17.6 
.igen~eclor 2. (O.904.0.IB1.O.39B) v&c~ z . = 11 . 3 vecdip- 22.9 
OlOlH'lVRCtor3mC- .296 . - .39:S ,O.B71) vec.~. - - 1 ~6. 9 VRedlp - 60.5 
bB060400b 
F.ult pl ~nu s olution number 
fault planel slra~8a ~30. dap. 
.ux .lary pl.not s lrll e - I. dap . 
"'-'tnt J'1o- B . ~.t· 2 1 dyne- c. 
51 lPvactor - (0. (.116. - .91 3 ," . 4()7 ) 
.o.unt t vn"Of'" 22: 
~4. s J,ps - 4b. degrees 
6b. 5 1Ip- - '14. deQr.e. 
vDcaz r - B9. 0 vee dip. 24 .0 
1 .40+2 1 
dyne - c. 
"II ~ 
"2 1 ~ 
H3 1=-
7.3e+19 111 ~ '" 
-3 . 3e + ~ 1 t12:! :n. 
1 . 4 8 +2 1 11 3:.":1\1 
- 3 . 30+2 1 "1 3 -
5 . Se +2 1 K23-
S .l e + ::: l " 33-
5 • • e+ 2 1 dyne - c. 
- 5.5e+'Z 1 
Elgenvactor G: co.ponent I ~N, 2~E , 
.igenveclor 1- ( - . 3 1(),CJ.9(f:! , O. ";O:! ) 
Itl Qenvcclor 2 c «(I. 90 4 , () . 181 ,u. l R9) 
lu qonvec lor3~ ( .::9~ , - . 3q3 , O.07 1) 
680604010 
Fault pl~no c olution nu.be r ~J 
fAult plan.. strike- 230. dlP. 
• uxi l~rv pl~nel strike- I . d.p. 
Hoeent Ho.cr 9.38+21 dyne- c. 
51Ipvector - CO.Olb, - .913,O.407) 
.oaent tttnSOf"'" 23. 
Hll - 7.Ja +19 
" 2 1- - 3 . 30+21 
H3 1- I. 4e +21 
EIQRnVeetor., co.ponant I - N, 2 &E, 
.'Qanvectorl ~ ( - . 3 10,O.902,O. 302 ) 
. aQenvector 2~ CO.904.0.181.0. 398) 
.igonv.ctor3= ( - .~6, -.393 .0.911) 
680605004 
Fault pl a no ~olut.on nU~Rr ~4 
fault plane: ~tr.ko» 230. d.p ~ 
.aux Jl 4li r y plane : li trl ko- 1. lIlI)m 
Koeent Ha- 9. 3e ~2 1 dyne - c. 
s llpvec tor - (O.O I 6 , - . 91 3 , O.40 7) 
.aeent tensor :!4 : 
Hll - 7.3" '1 9 
r1~ I & - 3.3~ ' :! 1 
H:; I " 1.4w' ::! 1 
3~V 
voc.az. - 109.0 
vec a: . =- II . '3 
VIlC .. .! . - - 126. 9 
vue dlp· 
vRe dap· 
vee dlp -=: 
3 4 •• lap- - 46. daqr ••• 
66. s lap.- 114. degrees 
17. t. 
22 .9 
60 . 5 





- 3 • .30+2 1 H1 3-
5.58 +2 1 " 23-
5 .l u . 2 1 " 33-
vec.z. *' 109.0 
veea::. · 11. 3 




3 4. 5 11p- - 46 . d-or .. c 
66 .• 1,p~- 114. d OQr.es 
1.4.+2 1 





vCC .. ;.: ~ 
- 89.0 "'ltCdlP- 24.0 
111 2 - - 3 . 38+2 1 H1 3 - 1. 4e . '2 1 
M:!:-7 5.50+2 1 H2~· S. Ie' :! ) 
H~:' " 5 . l o t :! ! 1133- -5.50 ' ~ 1 
E l gotl vcclu,lO: c.ofttf.'oncnt 1 ""'N , ~ - C, :;r V 
u l qwnvoctLi, I - ( - . :' h'. ( I.-'f..,:: .h . : ,,,:·) V':"'-.l;::. tf 11.)9.0 vocdap" . 7 . b 
tJyn c.t - c. 




ulQenveclor2- (O . 904,O.lBI,O.3BB) 
IU Qenvec lor :; '" ( - . 296, - . 393"IJ. 871) 
ve,.z. c 11. 3 vecdip. 22.9 
v~.z • - 1 ~6.q vecdip. bO . 5 
690605005 
FAult pl.no so lution nueaar Z5 
fAult plAna: strike- 230. dlp= 
AU l: ll.arV pl~nltl s trike- I. dip" 
I"k:lr.on t Mo- 9.3e .. 2 1 dvne- c_ 
3 •. s tlp . - 4b. dUQruas 
bb. Gllp · - 114. deoree& 
QI. pvuctor n ( 0 .1)16" - . 913,0 .. ~07) VeL.l ,;: "'" B9. 0 vced.p n 24.CJ 
.a.unt ~on~or 25: 
Mil a 7. ).+19 
H:! I ~ - 3 . 30t:!1 
H:' . '" 1.40+21 
EqJltnvector _: cOlhponeHl 1 -N, 2 : [, 
Cl oarlvoc tc.r l :a C - . '3. 10 , 0 . .-;;,,2 , v . 1(2) 
.agouvQc lor2- h J .904.v. lBI , \..1.389) 
u·oenvgclor3. C · .~b, - .393 ,O.B71) 
bBOb05007 
FAult plan&- Golut. on nuthLer :!6 
f .ul t pl ... no: 1i l,...ale~ ::''1.). dip . 
.ul: llary pl~n~: GtrlLu ~ 1. dlp~ 
Ko.ent P1o:a 8.Je*21 dvno - L.1Ih 
111 :: · -:: - ~Q + 
t12~ -r 5.Sc + 
~13:: 5 .1 u . I 
3 V 
VV':'.::. D 11)9.0 
veC.:l;:. D 11 .3 







3 4. 5 11pa - 4b. deQreea 
bb. ~ 11pa- 114 . duorull .. 
I. 4 e . ~t 
5. 111* 2 1 




.. 1, pvec tor " (0. (J 1b, · .? J -; .1).411 7 ) 
- 09.0 vaedlp . 2 4. (1 
.u.g"t lCHl sor ~b: 
HII ~ 7.~u tl q M1 2~ - . 3c+21 M1 Jr 
N:" I :' . ',01:' 1 H~~: .5~.2 1 " 23= 
"n l ~ 1.·10.:" 1 H ;~~ . 1~+2' H3~. 
E I90nv.clor~: c a.ponent , a N. ~ ~E , J~V 
e.gRnvDclorJ " ( - .310,O.902 ,O. 3~2) vcc~;:. ~ 109.0 
uao.nv8etor2~ (O.qO •• O.1Bl.~. 389) vue.az. z 11 .3 
& 'Qonvector ~~ ( - .2q6. - .393 , 0.07 J) vuc~z . ~ - l~b.q 
bBO~B 
vecdip. 
vecd i p · 
vucd i p · 
F.ult pl~no ~ulutl(~ nu~u"" ~7 
fault pl .... UH n lr-at..,, 'SI 2:;0. dlP~ 
&u.MllolrV pl .. ne: ~tr l'~e. I. dip. 
Hoeent Mo- l . lc. 2~ dyne- c. 
3 4 . b lip. - ~b. dcorOU5 
b6. ~ 1.~z- 114. ooor-vee 
1.4e+ 
~. l u . 




5 1 i pvoct Dt" CII (O.OIt.. - .91 3 , O. 4(7) 
.olMitO t t on~or" 27 , 
.... ~C .. 2 .. - 99.(1 vocdlp· ::4.0 
Hl1 " 9.7 • • 19 
H21 & - 4.~tJ.21 








~'o.nvcclor I " ( - . 3 tv, (I. 9v~ • • ). 311~ ) vIlC.a~ . ::t' 109.0 
o ,gItflVQc tor ~·· (n.904,t). 1 91 , ( I. ~9B) vGcaz. a' 11. 3 
CI t.)E'nvectur -:= ( . . "296. - . 3 9 3 ,0.971) vec...;:. r - 126.9 
bB( !t05 ()()B 




v Rc dip. 
"eedlp· 
vccdip'" 
3~. s lIp. - ~b. dcgrocs 
bL. S llp-- 114. deQra85 
1.9ct ~ 1 
6.0.+21 




fau. t p 1 ano: ~ tr .ke. :.:311. d. p :. 
~u~ 'l~ry pl~n~1 G lr. ~o. 1. d)p' 
Ko....,nl Ho- 8. 3e t 2 1 tJY'IV c ne 
!so llpveclOt"" ~ ( v .l'll., - .qt ~ .( I .-4v ? ) .,oc~ ;: 09. \.) .,oed. p '" 24. 0 
..clffIonl lCll o;.C;t ZO : 
dynfit-c", 
dy •• tI - (." 







DETERMINATION OF THE STRAIN RATE • 
••••••••••••••••••••••••••••••••• 
Th •• p.clfl~ value.- 137.~.14B.a. 1~.Ok.3 
The strain rat •• for the l •• t 79.0 y.a,.. in the directions 
of the principal .tr •••••• 
•• t.nalonal • 9.1.- IO/~ - i.a.-13/a.c 
Inter-.dl.t •• -I.a.-I~/yr - -3.b.- 19/a.c 
ca-pr ... lonall-9.1e-l0/yr - -1.8e- 13/aec 
The horizontal and vertical st,.ain rat ••• 
MaMi.u. horizontal. 8 . 7.- 10IVr - 2.7.-17/~.c A% i ~th, NB1W 
"jnl~ horizontal : - 1. 3e-l0/yr • - 4.1.-l8/ .. c AziMUth. N 9E 
V_tical • - 7.4.- IO/yr - -2.~-17/a.c 
ENTER reQion bou.nda,.y rotation 
-U.2000 
,.aZ •• M 
17.~ 
The •• Mi.u. horizontal defor •• tion ,.at. . 1.2.-01 _/y,. 
C_UTATIOII Of A STnM[TIC rAUL 1 'LA.' SO\.lTIOII rlOfl II IICIOIIAL IOIUT Tn_ 
............................................................................. 
MAnn VALL" arcl"" 
Han .. l V,II., .," 
.... 'IIt- -7 •• dewr .. . 
2 • • • 11'-"15 • . d-.r .. . 
r .. "It "'e,,. lolutton I'll"""" I 
f."lt pl.".. .trlll.· I. dltt-
• ".tl,r, .. I ...... lrl ... • IU. dip-
Moeenl Mo- 7 . 7. " 21 d~n. ·e. 
'''pv.clor-' . 2" • . 171. . .... ) ..,.e.'" U.' ..,.ed I,· u .• 
~nl t.n.or I . 
"II-MIl-
Mll· 
-.. ,.. ,. 
2 . 1.·21 
- I . •• ·ZI 
MU- , . 1 •• '1 MU-
M2Z- Z • ••• 21 MZJ-
M12- ' . 1 •• ZI Mn-
(1._nvecto,.. J c~n_nt '-•• Z-l. leV 
• '._nvec:to rl- ' . 17' • • • , •• • 11' l v.c •• • • 7' .• 
-17'.' ..,ecdl,-veedl,-
..,eed,p-.' •• "vec torZoo' -. "1. - . 'Z3 • • ,,1 J a' •• n..,ector3-C .2'Z.- . I" • . 717) 
Pocat.I'o V.ll_" I t1S 
- SZ . ' 
" , ."p. - 51. d •• ,. ... 
•• . • 'Ip--''' . d .. r ••• 
-I ••• ·ZI 
'.7.·Z5 
- 2 . 1.·Z5 
31 . 1 
1t . 7 
II . • 
'.ult phn •• 0lutton n".be,. I 
f.,,1t p'.n. ' .t,., ... · 2ZS. dIp· 
• " I1 I I .11r" phn. , .trU •• • I . dip-
140IMut pto. I , S • • 21 dyn. -c _ 
• llpv. ctor.' .,". - ."' • . 5". • •• . • v.cd 'p • u .• 




1 • •• ·23 
-S.'.·U 
1 . 2a- ZC 
MIZ- -5.'.·" MU· 
MIZ - I . Za.Z5 M21-
" 12 - I . 7 •• U M13-
(I.envoc tor, ' co-pon.nl 1-,. . Ze(. l·V 
eI9a n"' .Cl ~rl-I -. 1I" . tZ6 • . 1") ..,.e •• • • 
.'g.n..,.c tor 2-' . "5 •. 21' •. 31') vec.' . -
.,gen ..,.cto ,.l.t - . "5 . - . 2" . . "5' v.ea • . -
H .. n • .I ' Va l l e y CCMlpo.t • 1916 
r .",1 1 p l ~ .. .: .olutlon nu_b. r 1 
I". J 14 .' 




r .. ", I .. p l ... ..,1 .trl .. . . " G. d i p · 5 5 .• 1Ip- -5' . d89r.e • 
• 1.1. ,1 ." ,1' ., lan. 1 .t,.I ... • 1 19 . di p- . t . , l lp- - 115 . d.',. ... 
3.Z.·%' 
1 . 7.·U 
-1 . Z.·11 
Il.l 
u . ] 
.... 
d" ... -c. 
dyne-c. 
~il 
~~ :o ~ 
~ i'! 
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'lee •• • 7.. weed.p· '5. 
171. ve<:dl,- .1. 
-7' , weedlp· •• • 
OlT(IHUIATlc»t or TNE STU •• lATE ' 
................................. 
Th •• pe<"t~ voht .. • U5.2:. ".llf , . . .... , 
Th. It,..I" r.l •• fO f" the hat ,. , •• ,.a 'n t .... dlrectlona 0' the ,rhtClfNIl .t,. •• 
•• tlnIIO"ll I 2.Za-."'''· '.S.~Z/.ec 
'nle,.-.dt.t. I 7.7.-1.",... 1.1.-Il/ •• e Co.,,. ••• lo,,,1 .-, .2,-•• ,,,. • -I .'_-Il' •• e 
The hartlontal and verll c al ,t,.a'" "et." 
" • • t ..... hor-hontal . Z ••• - ,",,.· ' , le-II/lee: Aatwthl.nt 
"'n' ..... hore,ontal l -1.2a-'''''' • - 1. •• - 161 .. ·(: A.I."th I IllZlV 
V.r-tlcal I -1.7.-"",. • -5 . 1.-li/,.e 
(IIIIT[I r~'o" bounda,., rotation 
•••••••••••••• r ••••• 
. '}2961715'·'2: 
The ... I.w. ho r l,ont,1 defor.,t Ion ,..te • 1 . • 7 •• _I,r 
COIIPU'ATlCMI or A S"'NETIC rAUL' 'lAR[ SOl. UTI 011 r .... A UClOIIAl *M["' ',"SOl 
............................................................................. 
etclTHUW VAUlCH ,lOtlT 
Irl,ha. Cll, co.po.lt. 1t7" 
13 • • llp·-I •• • dee"'" 
1I • • • llp- - 14 . d.,r ... 
r a u1 l pl."~ 101ut10f'! n ...... ,. I 
faull pla". 1 .lrlllo · U7 . dl,· 
l"el1 a ry p ia ... ' .tr' ... • lSI . dt,. 
Kc.ent l'to. 1. 2 •• 22 d),ne-c. 
I i ',w're: tor.C- .nl.-. 4" . . .11) ZlI . ' w.cdt,- .. . 










[.,."vectore' cGePOn."l t - •• Z·[. ,.y 
. ',.nyee l or ,·e - .1" . -."l. . n.t 
."."y.clorZ-' - . IU • . nl • • Z16. 
• "."y.clorl-C . 117 • • IU •• tll) 
, ' .ldl", 1"1 
1.1.·ZI MI]-
I . Z.·ZI M'Zl-
-5 . 1.·ZI MU· 
- IlZ . 7 vecdlp· 
IS1 . S ..,eedlp· 
Z ••• weedl,· 
' a,,1t p h ne 101utlon "uaber Z 
fault p l.n. 1 Itr .... IS • • d ip- 7 • • ,I tp- 'I. datlr .. . 
a".I'ar, p.a" • •• tr' ... • 3 •• • dip· U. Illp- '5 . d.,r .. . 
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EARTHQUAKE RECURRENCE RATES 
n .... 8 .onhq .... ' COl..., .. by ,,"dy ...... _ lied 10 do .. nnlo. I · .. d ·b· 
10,(1'1) ••• bM (20) (20) 
wflcrc N is the aamber of earthquakes of mtpitade M or pUler oc:aninl within the lime: 
period tJ • .m.incct The b-.lbau wert de.tcrmin&d UtD, the mLlimum lihlihood utimatt 
m.tltocl dbcl ... d by At! (1965) wilh coalld •• ce limlu .. I II 951&: 
(21) (21) 
dere Ii. mCin mllllitacie of the C"tDU conslclered. M. - the minimum maanitade con · 
• .kScred. and the error em be determined ulna 
=.:.I-...:d:..!,J:....:.~.:._ S b' S 
I.-M" II -AI. 'fM II II -M. 
j _ 1 I- I 
(22) (22) 
""cr. b'. -lob • d,. 1.96 «+ -d, Ir. conlld .... limiu I .. d by At! [1965) 10 do •• lop .quI· 
'10' 
tlan (22)) IIId n is tit. n.mber of ","nu canlido",d [Aid 19651. TyplcaUy. tit. minimum 
",,,,,[tldo lied _ M, 3.0. a1thalsh accuiaa,Jly. "".a II .. sampUn, compl ... nl .. dIff.red • 
.. ,., or .. Diller mlolmlm ",.,.ltudo. wen •• d. Ru.'" •• sltawn in Fiavre. 17·22. 
I- illeS b. vlln. were determined nina the eatire cUtl let from 1900 10 1981. 
CODKqUDtty. the resalu .c biued by v.lIble aetwork covert&" uri, in the century. The 
lick of recorded small eyeaU probably lCtounU (or the iow b·yalues determined (or the Ullh 
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Figure 19. AreA 9-12 0- and b-voluo Ir.phl. 
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Figure 21. Area 11-20 a- and b-valuc Ir.ph • . 
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Scr ....... 01 .... 04 rr- III. unIIq.*. cilia aIo., willi ...... red .o"leal 
"' .. ntu [IIrow!I ... ... 19'O} won ... d 10 CD ..... 1~ .. lioaol. vlscoolaollc. enll. 
.10 ..... 1 ... odoIia, of til. 0 ... "Ia. n. Ia .......... 1 .,..,.,.., ... d ('.rIft·). by Lyadl 
(191l). _ Ji4on III. lithosplo .... 01 til. unlllO .. oym ... trit willi rnpocIlO til. ab of • 
rifl. II olio ...... til. IltIc:tIn II Iud porpaadlcaJao 10 til. rift ab ( ...... , C plane· 
..... __ oalioaol _lip"".). n •• odol II oym •• trit 1b001 til. ot.w of til. 
0 ..... 10 aIo., • oal - ... ..--.ctIoo of tII.lilIIosphtll load.d pcrpcdicular 10 tile 
rlfl ab (Flaw" 23). 
n • .,..,.,.., oIIoWI w 1iIIl .......... 10 dof ...... dor I P" IUUS klel _dla, 
10 til. 'fiIcoIItiu .... Ith do .. 1op ... 1lIriaI& willi cIiIloral~" n ... til. inPUI rod: 
lypIJ .ay dof .... brittley. pIaotlcJy •• laotlctJly. or accorcIin,lO 10m. Iotanaocliate eow law 
dopoaclin, GO til. ta .. per ......... u kid. .d .... eriaI propcrtIu. 
'Nrlfl' aDo_ for .odol .. o.&Ioa tII_p LiIIl_ by rKlloelatia, "' ...... 
"' ..... d dof .... 1tIoa II,.. for ..:II LiIIl. oup •• , til. prIVlOI, tIID_ 1I0P .... lu u ., 
.. lIIaI .. odol n_ .... of til. LiIIle ottp _ coIao_ by ·.rift· fro ... til_ VbCD,II1 Itrm to 
provide til. maim .... lIep ........ ldI _Id prodaot ..... crlcaDy ,ublc .. nlu (Lyadl. 
1911). 
LIIRltit,A_pdiIN 
SIaoplitylo, •• mpdoe, •• __ 10 ·.rIf,· .... 1cIt limll til_ .. liIbl1ity of tile 
.,..,.,.., ' , .... Ita. n •••• I) bllllanloymmttry of til. rIf'modolcd. 2) twO-dimensional. 
pla.-1ltOia ................. 3) f.-laid loadlD, of tile rich' had odae of a .. odol enll' • 
• d 4) dof .... 1lloa OIlly by simple ... Idolo .. l •• 0 tIIenaol do ....... oddltJo. of ... 1II11c 
2.54 
malrill. tIC. 
n. m .... ""propriae of th ... u18mptloa. Is bUatcnl aymmtuy perpeodlaol. to 
the rift a1l •. A. Doted m the secdoo 00 repoaal ,.olo&1 .. d aeop/lysla, the Gr .. B .. in 
dou dlaplly nm.kIII ..... t· ... " aymm.uy. Ho .... vcr. this aymmeuy b Dot , .. et and 10 
'orift ' impose. 10m' wtlklaI aym .. ,uy 00 tit, Grea Bum model 
ADotiter limpuacaioo wIIldI om be quite conlld.Dtly Ipplied b tlte plln""raID 
cae. 'Nrift' models. ODC meter ibid, e..l~west aoa-lCctioa of the en". SiDce one me-
tor Is very maell lui titan 1110 Dorth - lOatit Ieoa\h of tlte 0 .... Buin. plane·maID "r .... 
n, third 'impUfyID, coDdldoo adclras,d above CIIInot be ""plied witII .. much 
confidence ...... re the lint tMl. nls tltird .""plioD b tlta tit, enll Is Ioad.d IIoD, • 
riabt band ,d,. tIIat b 10 f. from til, riIi tltll 'Plrio .. ,!rccu ., mlD!mal. Thb b • fair 
asumpUoft when at.ln. 'a.riIt' to model DarroW rift IOnes. In thOle caes., the ri&bt bind 
ed,e can be 2·) times the rill rldl .. nn;, from the rife. UDfonunllely. the extreme width 
of til, Grell Bum made II D"""RY to dec:,., tills dlJtence. Numerical lIabWty in 'nrift ' 
require, tit, model to be only 2-2.' tim ... wiele • iI b tltlck (Lynch. 198-4). Thb .. e ... 
tltll for rifu • wiele • til, Great BuID. It Is impractical to put tit, rla/>I band .d,. of the 
croll more the eolt oae tc:atb of. rift radiul ..... y from the rife itself. The rcs'ull is edit 
,!rea cootamlDaion of tlte model Th' Iolded edJC mu" be .. alDtain,d as • v,nul odie 
throupout the modelin._ Abo, the Iowelt point 00 thls cdp mall be bed (or the finite 
clement equarioDs to have. aaiqal solaUon. ConlCquent!y. lIorc.uonably hlah IlrelS is 
cooceotrll,d 11008 tlte od,. chan,lD, defomllioo lIyle. (leu ductile). and lnaeJIina dis. 
poomcnt f.CS. 
ne fOlnb uRmptioo b tltat of the limp" Jtretchin,ll1odel Lathnbroth ",d 
Su. (1971) po&:ted out tit .. tltlJ mode of deformalon b 1o.lIicioot from J liI.rmal .. .,d· 
point. Uofon .... Iy. tit .... II DO "",,vII"'" m 'Drift' for any Idtlltlo. of mllorial ona: 
modelin, b. bopD. Coo_q ... tJy ... 1IlI.r lSI .... intrl"oo. ISllOtIe ooevecdoo. 00' cno.~1 • 
~ . 
23' 256 
llIIo.dctpIIlIo. coo be.oddI4 olla. ~II~. 
w 
"".,,- c 




cro ..... <doe or til. _ora U.Il04 Sl.MII from COIII ... III T ........ Protle C·l by Blak • • .c .. .. 
•• "'(o.pa~\illlod dIU. 191') . Mllerial ~ f .. ~. ~_ ......... from SlllIIh .. d i (:) z i Inb. [l914).d from T.rcoa. .d Sc:Ioo"" [1912). H .. low .d ..... .,.._10. osed (1 ." C • ~ !! r: 
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